In This Issue 


Paint Brush and Conservation 


There are many angles to conservation and one 
that is getting much attention from refineries and 
gasoline plants is that of proper and sufficient pro- 
tection for exposed surfaces, Special paint depart- 
ments are not new in the industry and much research 
hasbeen done in determining the most desirable 
paints, etc., to mect the severe requirements of high 
tempe ratures and acids. In this issue are a number 
of articles dealing with this subject giving some valu- 
able hints to those interested in this type of con- 
servation. 
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| TANK CARS 


Look Ahead! 


AILROADING today demands greater dura- 

bility in tank cars than ever before. The in- 
creased average daily mileage would be reflected in 
increased wear and tear and more A. R. A. repair 
bills were it not that “Car Foundry” tank cars are 
Applying the built to meet not only the strenuous present-day 
insulation on conditions but also probable conditions of the 
Class IV Cars future. 


“AN a Sen er: 
Sia se ae 5, 





The tank car factors that count are long and de- 

Leaders pendable operation, minimum loss of service for 

repairs, and low cost of maintenance. “Car Found- 

for ry” construction is based upon these requirements 

Over 60 —with a liberal margin of extra strength for the 
hard service of the years to come. 


Years Send for leather-bound looseleaf booklet of recent 
“Car Foundry” constructions. If you wish to see 
our representative, please so state. 


Always Get a 
“Car Foundry” Quotation 





American Car and Foundry Company 


30 Church Street Railway Exchange Building 915 Olive Street 
New York Chicago St.. Louis 


"A 








ge a iii Ne 


‘BRAUN 


REFINERY APPARATUS 


HR *, 
\y 


“iii 


| 
| 


| 


—— 





=| A battery of Braun Reflux 

=| Analyzers on bubble towers. 

=|. Braun construction insures 

absolute tightness of tubes, 

a feature of paramount im- 
portance for this duty. 


=| C. F. BRAUN & CO., 
= Tulsa Alhambra, Calif. Dallas 
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SILO-CE 


HEAT INSULATION 
Insulation of Tube Plates in 


Cracking Coil Furnaces 


IL-O-CEL INSULATION respects no 


structural limitations. 


Any hot surface that wastes heat to the 
atmosphere can be effectively insulated 
with one or another form of this material. 


It makes no difference whether this surface 
be brick, steel or concrete. Projecting 
rivet heads or piping connections offer no 
serious handicap. The only requirement is 
the space itself that wil! be occupied by the 


insulating material. 


HE INSULATION of cracking coil tube plates, for example, 
is simplified by the use of Sil-O-Cel C-3 insulating concrete as 
illustrated in the drawing reproduced at the right. 


Molded on the Job 


This form of Sil-O-Cel insulation, made by mixing granular calcined 
“C-3” material with small quantities of Portland cement, can be 
cast in any desired form right on the job. 

Within ‘twenty-four hours it sets to a firm coherent mass, which, 
after drying, forms an effective barrier to heat penetration that 
will withstand direct temperatures as high as 1800° F. 

There are a dozen other places in refineries and gasoline plants 
where Sil-O-Cel “C-3” material effectively solves the insulation 
problem. 


For Furnace Bases, Doors and Dampers 


In the bases of stills, topping units, boilers and furnaces Sil-O-Cel 
C-3 is used, either as a dry filler or as insulating concrete beween 
the fire brick and the Portland cement concrete, to form an effective 
seal against heat radiation losses into the ground. 

It is used to make light weight furnace doors that are five times as 
effective at stopping heat radiation as cumbersome doors of fire 
brick construction. Its durability and light weight also earn it wide 
favor for the construction of dampers in flues and hot gas mains. 


2 Sil-O-Cel ia Concrete 
Bare 
ee aicl 





A new Engineering Service Bulletin 
on the many applications of ‘*C-3’’ 
and ‘‘Insulating Concrete’’ has just 
been published. Write our nearest 
Division Office, listed below, for 
this booklet, No. R-115, and a 
sample of ‘‘C-3 Concrete.’”’ 


CELITE PRODUCTS. COMPANY 






New York: - I] BROADWAY | 
CuHicaco - 53 W. JACKSON Bua | 







CELITE- PRODUCTS: LIMITED \ 
NEw BiRKs- ‘BUILDING, _= 
MONTREAL: - -QUEBEC 





/ 147 WinDSOR HOUSE WESTMINSTER 
LONDON - - ‘ENGLAND 
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Lightning 
protection 


for your Tankage 








AFEGUARD your tankage against lightning fires. 
We have developed effective protection for 
wood deck tanks by means of grounded conductor 
network (patents pending) shown above. 
Complete information on request. 
JOHNS-MANVILLE INC., 292 Madison Ave. at 41st St., New York 


Branches in all large cities a r Canada: Canadian Johns-Manville Co., Ltd., Toronto 


JOHNS -MANVILLE 


Oil Industry Department 
< 


\ 
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Cracks off scale 
automatically. 





The G- 


Bentube Section 


(Patented and Patents Pending) 


for cooling gas, oil, or jacket water, and for condensing vapors, is the greatest 
improvement ever made in atmospheric type coolers or condensers. 


Scale formed on the outside of the bowed tubes is automatically cracked off 
by the pronounced flexing of the tubes or change in temperature by admit- 
ting steam to the tubes. 

All Bentube sections are standard and interchangeable, provide 


for expansion, drainage and easy cleaning, and can readily 
be moved about as required by changes in plant layout. 


Send the coupon for full information 


THE GRISCOM-RUSSELL COMPANY Pea 








Dept. K, 285 aca Ave., New York P ie 
Philadelphia Chicago St. Louis San Francisco y 5" 
Rochester Cleveland New Orleans Los Angeles = 
Boston Detroit Houston Seattle = 
Pittsburgh Milwaukee Dallas Denver ¢ 
Columbus Minneapolis Atlanta Salt Lake City ¢ 
Indianapolis Kansas City Charlotte Tulsa s 

For Canada: Riley Engineering & Supply Co., Ltd., Toronto ¢ 
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The Simms Refinery at Dallas 


Painted With 
sAFEMCo 


We Invite Correspondence 


On— 


Storage Tank Paint 
Tank Car Paint 

Pipe Coating 

Metal Roof Paint 
House Paint 

Any Special Made Paint 


sAFEMCo 


Refinery Paints 


E Simms Refinery at Dallas is 
a model of paint beauty and effi- 
ciency according to H. H. King in 

an article in the Refiner. 

The plant was painted throughout 
with SAFEMCO Aluminum, Blue and 
Red—the trademark colors of the 
Simms Company. It is a remarkable 
advertisement as well as an econom- 
ical protection for the property. 

What SAFEMCO did for Simms, it 
can do for you. 


AMERICAN 


PAINT & SUPPLY COMPANY 


Oil Industry Paint Specialists 
DALLAS, TEXAS 
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On Firebrick Construction 
an Authority Says: 


“High temperature cement has toa great extent taken 
the place of fire clay—especially where extreme conditions 
are to be met. This cement unites the brick into a solid wall, 
protecting the brick from disintegrating under extreme heat.” 





HYTEMPITE 


(Reg. U. S. Pat. Off.) 


“*The Standard for Comparison’’ in High Temperature Cements forms a lasting union 
between refractories. The thin HY TEMPITE joint bonds at normal temperature and 
the bond extends through the entire thickness of the wall or arch. The strength of the 
bond is increased by heat up to temperatures at which the best quality of fire brick will 
soften or fail. 





HYTEMPITE is used for 


1—Laying fire brick and tile. 
2— Repairing and rebuilding 
furnaces. 
3— Making monolithic baffles. 
4— Making special shapes, tile, 
ete. 
Some Users of HYTEMPITE 


Standard Oil Company 

Beacon Oil Company 

Texas Company 

Gulf Refining Company 

Sinclair Oil Company 

Atlantic Refining Company 
Humble Oil & Refining Company 








HYTEMPITE used on all fire brick work in 
these stills. 





Cosden & Company Ask for illustrated bulletin on how to lay 
Marland Refining Company fire brick and tile, repairing and rebuilding 
Vacuum Oil Company furnaces. making monolithic baffles, special 


shapes, tile, etc. 


QUIGLEY FURNACE SPECIALTIES CoO., Inc. 
26 CORTLANDT STREET NEW YORK CITY 


Stock and Service in every Oil Field and Industrial Center 
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Compare a Bessemer With Any 
Other, Point by Point 


ERE is only one conclusion possible after a point by point 

analysis of a Bessemer compressor with others—they are better 

built units with a much higher operating and compression efficiency— 
horsepower for horsepower, inch for inch displacement. 


On both the Two Cycle and Four Cycle units typical Bessemer cross- 
head construction with adjustable shoes and bearings, is used through- 
out. All bearings are extra large, all parts are over strength, and the 
complete units are entirely enclosed with all parts made easily 
accessible for adjustment or replacement. 


The compressor cylinder is the new, improved Bessemer type used 
on all Bessemer direct driven compressor units. These 
cylinders have a compression efficiency unequalled by 
any other cylinder and they retain their high initial 
volumetric efficiency without repair or replacement 
during remarkably long periods of service. 

In every detail of engineering and construction, as a 
point by point operating comparison will show, 
Bessemer direct driven compressors (both Two Cycle 
and Four Cycle) are far in advance of even the next best. 


THE BESSEMER GAs ENGINE COMPANY 
18 York Street Grove City, Pa. 



























Bessemer Four Cycle Compressors 
have a remarkably simple valve 
assembly which assures high en- 
gine efficiency, low fuel consump- 
tion and trouble free service. They 
are ruggedly built to deliver years 
of uninterrupted service. 












Bessemer T Ten Two Cycle Com- 
pressors are the —— of the na u 





ing tim 
is consistently 99% ao and their 
maintenance almost nil. 


BESSEMER COMPRESSORS 


Mention Where You Saw the Advertisement 
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MINIMUM MAINTENANCE EXPENSE 
INSURES MAXIMUM ECONOMY 


The name “Lunkenheimer” on a 
valve immediately identifies it as 
a long life valve—one that will 
render continuous satisfactory 
service, with the least amount of 
attention, and without frequent 
costly repairs and replacements. 


LUNKENHEIMER “* 
GLOBE, ANGLE ANOCHECK VALVES 


are standard equipment in thousands of plants because of their economical perform- 
ance over long periods of time. Once installed, they require very little attention; 
they stay tight, and maintenance expense is negligible. Procurable in bronze, iron 
or steel, in all standard sizes, for all prevailing pressures and temperatures. The 
extensive line provides a selection of the correct valves for any service. 









Lunkenheimer Distributors are located in all commercial centers, and render prompt 
Service right from stock. Call on them when in need of Valves, Boiler Mountings and 


other Engineering Appliances. 


Mave you a copy of the “‘Guide to Better Service?’”’ It’s a valuabie book, show- 
ing in convenient form an ideal selection of Valves and Engineering Appliances. 
The center pages illustrate the application of Lunkenheimer Boiler Mountings 
conforming to the A. S. M. E. Code. A copy will be sent without obligation. Just 
fill in and mail the coupon. 


THE LUNKENHEIMER ce. 


—= “QUALITY "»=— 


CINCINNATI, OHIO, U. S.A. 
NEW YORK CHICAGO BOSTON LONDON 
EXPORT DEPT. 129-135 LAFAYETTE ST.,NEW YORK 
13039-2-89. 
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Economic Servic 


KAW Refinery Equipment 
Built to Save You Money 


HE strength and durability of KAW Refinery 
Equipment makes certain of long, economical 
service. No matter where you find KAW products 
you'll always find them delivering maximum utility at 


lowest cost. 


Full yield of this economic service is guaranteed by 
the KAW policy of building super-strength into every 
piece of KAW equipment. It is an economic service 
predetermined in the design and fabrication of every 
pound of steel used in constructing KAW products. 
Emergencies serve only to emphasize it. 

The sureness with which KAW products maintain 
their operating fitness is revealed day after day through 
actual service to refiners everywhere. 

We can supply you with High Pressure Stills, Con- 
denser Boxes, Agitators, Storage Tanks, Towers, Stacks, 
Rundown Tanks and other standard equipment—all 
backed by KAW'’S assurance of longer, better service. 

Write, wire or phone! 


SPECIAL SPECIFICATION JOBS—We are prepared to construct special jobs to 
meet your exact requirements. Get KAW specifications and prices first! 


THE KAW STEEL CONSTRUCTION CO. 


General Office and Plant: 


lst and Walker Ave. Kansas City, Kansas 
Formerly 
KAW BOILER WORKS CO. 
The above change in name does not designate any change in ownership or 
management. The same efficient KAW organization that has served you 
in the past is ready to serve you in the future. 


Mention Where You Saw the Advertisement 
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A section of the A. O. Smith Chemical 
Laboratory. Steel must first meet the ap- 
proval of these laboratories, and others, 
before st is considered fit for Smithsteel 
Cracking Stills. 























Modern Laboratories Insure 


the Quality of Sm1THSTEEL Stills 


Only in Smithsteel Cracking Stills is it possible to secure any size, 
any wall thickness to meet any specified pressure requirements for 
all operating conditions. Aurcro-phosographs help ww check quality 
With the building of pressure vessels to these unlimited demands 
of the industry, there comes an additional need for accurate control 
of the quality of steel which goes into them. 
Here at the big Smith Plant steel that goes into Smithsteel pres- 
sure Vessels must pass the exacting tests of chemists and metallurgists 
working in fully equipped laboratories. No precaution is thought too 
great, no means is neglected in making certain that Smithsteel Stills will 
withstand with safety the strenuous demands to be placed upon them. 





Care in specifying steels, close adherence to specifications by Any Wall Thickness Required 
testing, care in carrying out the exclusive Smith methods of con- Smithsteel Pressure Vessels can be built in 
> e ° . t 4 
struction are responsible for the production records Smithsteel — pw gp cgne ote dwn othed 


sures to meet all operating conditions. 


Cracking Stills are making today. 


A. O. SMITH CORPORATION « Milwaukee, Wisconsin 
TULSA - LOS ANGELES 
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SUNOCO 


Absorption Oils 
630 and 670 


Developed to meet the recent 
improved methods in the man- 
ufacture of Natural Gasoline, 
have been established as valu- 
able allies to the Natural Gaso- 
line Industry. 


By their use will be obtained: 


Better fractionation. 
Greater heat transfer. 
Increased yields. 


A representative of our Engi- 
neering Department will call 
upon request. 


SUNOCO 





























SUN COMPANY 


Petroleum Bldg., 
Tulsa, Oklahoma 


Refineries at 
Marcus Hook, Pa. Yale, Okla. Toledo, Ohio 


Mention Where You Saw the Advertisement 
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Many times a day this 
Pennsylvania Forge Hand 
Book is consulted by power 
engineers, fabricators, and 
men in kindred lines. A 


Ac ept this ; cies agli 
Authoritative Hand Book 


OU’LL FIND it mighty convenient to have this new, compact 
manual within reach, if you are concerned with the fabrication, 
installation, or upkeep of pipe lines. 
Contains tables of A. S. M. E. standards on pipe and boiler flanges, 


along with prices on each size; standard pipe specifications, bends for 
steam lines, and a mass of kindred data—48 pages in all. 





Your name on a postal will bring you a copy, with our compliments. 


The book also tells briefly of the superior character of Pennsylvania 
Forge Flanges and why the engineering trend is toward forged flanges 
everywhere. 

Pioneers in the development of forged steel flanges, we have, by 16 
years of unflagging effort, evolved an organization that can be relied 
on for flanges of exceptional workmanship, and for prompt deliveries. 


It will pay you to send us an inquiry on your next order for flanges. 


Meanwhile, write for this valuable free data book 


















She strength ofthe lineisonly\ _—_—_) the strength of the Flanges 


PENNSYLVANIA FORGE CO, 


PHILADELPHIA 


Distributed by 


Houston, Texas: Harrisburg Pipe & Pipe Bending Co. Phila., Pa.: Ford & Kendig Co., 1428 Callowhill St. 
St. Louis, Mo.: W.R. Maxwell, 915 Olive St. Boston, Mass.: E. B. Badger & Son Co., 75 Pitts St. 
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Why Is It? 


That Silvr-Cool, the Super aluminum paint, wins out 
in test after test? 


Silvr-Cool wins not only because of its bright silvery 
finish, and other characteristics which make it stand 
out from the ordinary—but because observation, year 
after year, proves its exceptional durability—its un- 
usual protective qualities—its long life—and its low 
per year cost. 


Why—because Silvr-Cool is not an experiment— 
it is a high quality, service proven product—made by 
a manufacturer who is universally recognized and rated 
at the top in the production of protective coatings. 


Use Silvr-Cool for utmost service and satisfaction in 
aluminum paint. 


The Super-cAluminum Paint 


—IS MADE BY— 


Detroit Graphite Company 


DETROIT, U.S.A. 


WAREHOUSES AT ALL PRINCIPAL CENTERS 
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NATIONALLY KNOWN oil refin- 
A ing company required a large quan- 

tity of condensing coils made from 
4-inch standard weight steel pipe. Return 
bends were not wanted due to the possi- 
bility of leakage through joints and threads. 
The center-to-center distance desired was 
21 inches, which necessitated the very short 
U-bend radius of 10% inches—as indicated 
by the sketch above, the minimum radius 
of customary practice is 16 inches. 


One of the country’s largest pipe fabrica- 
tors stated positively that these short ra- 
dius bends could not be made. Midwest 
Engineers, however, developed a special 
method which successfully produced the 
bends as desired. Midwest Piping Service 
thus reduced the coil center-to-center dis- 
tance 34% and effected an equal saving in 
space and made a corresponding reduction 
in the cost of the coil tanks. 


All joints of these condensing coils have two 
courses of electric welding—the first course 
was thoroughly caulked with an air ham- 


A Gulf Publishing Company Publication 























Customary Practice 


Midwest Bend 





32". Minimum 


mer. The coils were subjected to severe 
hydrostatic tests before shipment. 


$$ €£$ & 


If you are confronted with a piping problem, 
the Midwest Piping and Supply Company 
can be of very definite service to you. This 
organization devotes its entire ability, en- 
ergy, and time to pipe fabrication and the 
solution of piping problems. Our engineers 
are trained “pipe men” and their long and 
varied experience is at your command. 


5. = | ® 
And if you know exactly what piping you 
require, we will follow your instructions 
accurately and intelligently. 


So—write, wire or phone for Midwest 
Service when you need fabricated piping. 


MIDWEST PIPING & SUPPLY COMPANY 
Second and Miller Sts., St. Louis, Mo. 


CHICAGO OFFICE: 208 So. La Salle St. 


















TULSA OFFICE: 805 Mayo Bldg. 


Fabricators of Oil Refinery, Natural Gasoline Plant and Power Piping 





MIDWES| Piping Service 
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THE DAY OF THE PHARAOH 


ETROLEUM played an _ important 
P part in the civilization of the Egyp- 

tians, just as it does in ours of today. 
It played an important part in their secret 
process of embalming and, in the illustra- 
tion shown here, it was used as a coloring 
for the figures of the black kings standing 
guard over the tomb of Tutenkhamon. 


It was many centuries later that its greater 
value to mankind was discovered, and 
when, by the process of refining, gasoline 
was produced, the internal combustion en- 
gine followed. 


The importance of this invention upon civ- 
ilization was so great that it has changed 


the character of the people, their customs 
and habits and their mode of living. It has 
revolutionized commerce, determined the 
outcome of war and the supremacy of na- 
tions. 


The discovery of Natural Gasoline support- 
ed and advanced still further the great 
value of this wonde-ful resource. Natural 
Gasoline is the infant product of the Oil 
Industry today. It is only twenty-two 
years old, but from the year 1903, when it 
was first made back in Pennsylvania, to 
this present day of grace, 1926, nearly one 
billion and a quarter gallons have been 
manufactured. One wonders what the fu- 
ture holds. 


CHESTNUT & SMITH 


. = = 
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sg _ —andin the 
Argentine 


A recent issue of Refiner 
and Natural Gasoline Manu- 
facturer recorded the starting 
up of an oil refinery, with a 
capacity of 2000 tons of crude 
oil daily, by the Argentine Government,—estimated 
cost of the plant more than nine and a half million 





dollars. 


Lagonda Cleaners were a part of the original equip- 
ment of the plant, which was bought in this country 
through the Bethlehem Steel Company. 


Oil men consider a good tube cleaner an indispens- 
able part of the equipment of the modern cracking still. 
The hard coke deposits must be removed periodically 
from the tubes, and the cleaning must be thorough and 


speedy. 


Lagonda Cleaners everywhere have been found thor- 
oughly capable. They are used in all makes of stills and 
in the other pipes and tubes used in the refining process, 
as well as for the cleaning of boiler tubes. They are 
furnished in sizes and types and with cutting heads 
suited to the particular kind of scale to be removed and 
the service required of the Cleaner. 


OSagonda Mfy.Co 


SPARINGLIIELD. OH/O 
FUEL SAVING SPECIALISTS let 


DENVER, . 
ATLANTA, SAN FRANCISCO, MONTREAL, LONDON. 













NEW YORK, 

CHICAGO, PHILADELPHIA, 
BOSTON, CLEVELAND 

CINCINNAT!, DETROIT, SYRACUSE. BALTIMORE 


Makers of Lagonda Boiler Tube and Condenser Cleaners, Tube Cut- 
ters, Cap and Header Reseating Machines, etc. 


Lagonda Cleane 
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Why WeDidNotReducePrices! 


he IX MONTHS AGO we were faced with a sugges- 
¥ tion to lower prices still further. A steadily in- 
creasing sales volume, greater purchasing power 
and still better production tools and methods would have 
made an additional reduction possible. A careful study 
of the situation revealed that engine buyers had always 
recognized a higher quality in COOPER ENGINES, and 
in a majority of cases had been willing to pay extra fora 
better engine. We were convinced that what the trade 
wants is still better gas engines at reasonable prices—not 
necessarily cheaper engines. 


Instead of reducing prices, we more than added the sav- 
ings, due to manufacturing methods, to the materials in 
the engines. Today the materials ina COOPER 170 H. 
P. engine are costing several hundred dollars more than 
they did a year ago. Alloy steels, more drop forgings, 
and semi-steel to replace cast iron, are being used to make 
still better engines. A COOPER engine now represents 
a better value than ever before during the 93 years we 
have been building power machinery. 


THE C. & G. COOPER COMPANY 


HOME OFFICE, MT. VERNON, OHIO 
504 Kennedy Bldg., 


1605 Kirby Bldg., 
Tulsa, Okla. 


Dallas, Texas 
Bank of Italy Bldg., Los Angeles, Calif. 
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«Valves Fittings - 





A New Line~—Cast Steel Valves 
For Hot Oil or Steam Service 








Series 150 


150 Pounds Working Pressure 
at 750°F. 


250 Pounds Working Pressure 
at 100°F. 


Series 300 


300 Pounds Working Pressure 
at 750°F. 


700 Pounds Working Pressure 
Kerotest Valve Series 300 at 100°F. Kerotest Valve Series 150 























Write for the Kerotest folder describing this new 
line of Refinery Valves 


Kerotest Manufacturing Company 


| 2545 Liberty Avenue 
Pittsburgh, Penna. 


Mention Where You Saw the Advertisement 
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New Pacific Coast Refinery Offers 
Engineering Advances 


Western Oil and Refining Company has fire box 
independent of internally fired still 


HE Western Oil & Refining Com- 
c i pany, operating a 5000 barrel re- 

finery at Wilmington, Cal., has in- 
corporated in the construction and opera- 
tion of this installation, some interesting 
features. The latest approved engineering 
principles have been adhered to, resulting 
in the installation of modern, efficient 
equipment in all departments. The plant 
was constructed along the lines of the unit 
system, and provision has been made for 
the enlargement or doubling of capacity 
of every department; such expansion work 
being possible without interfering with the 
performance of any of the present work- 
ing equipment. 

The plant is situated on a high bluff 
overlooking the West Basin (deep water) 
of the Los Angeles harbor area; where, 
just below the plant, the company has 
secured docking frontage. One hundred 
acres are included in the plant site which 
has been leased for 99 years. 

The tank farm erected on the property 
for storage of both finished oils and crude 
petroleum has a capacity of 330,000 bar- 
rels. Pipe line connections have been se- 
cured with several nearby oil pools—Sig- 
nal Hill, Dominguez, Athens, Torrence, 
etc. The plant is operating on contract 
crude. 


Laboratory Segregated 

In line with the trend of all progressive 
refiners, the company has employed a tech- 
nical staff and provided for them, a mod- 
ern laboratory. The department is iso- 
lated and surrounded by a fence, inside 
of which enclosure are constructed minia- 
ture refining plants, filtering apparatus, 
treating equipment, etc.; where experi- 
ments in distillation, fractionation, treat- 


By George Reid 





Distillation equipment showing internally fired stills 


ing, lube oil compounding, etc., are first 
carried out on a small scale to test the 
adaptability of new processes before in- 
stallation in the plant proper. The brick 
building, which is fire proof, houses the 
general testing department in three rooms. 

The power house, which supplies steam 
for the entire plant, certain large pumps 
and stills, consists of two 264 horse power 
Collins water tube boilers. It is said 
that this is the first commercial installation 
by Southwestern Engineering Company 
of this type of boiler. 

The distillation equipment consists of 
four large shell stills, which are of the 
latest type of internally fired still. The 
internally fired still is, in general, nothing 
startlingly new in the refining industry 





Interior of main pump house, showing motor driven pumps for transferring water white 
distillate and I'ght oils 


but as this equipment is designed along 
different lines than usually found with 
other organizations, it is worthy of a brief 
description here. 

Also, it is of interest to note certain 
items in the history of the adoption of the 
internally fired still as employed in the 
Refining industry. The installation of the 
usual shell still internal flue is essentially 
one of the devices used by several com- 
panies in their endeavor to increase ther- 
mal efficiency and to thus decrease fuel 
consumption. This method was first em- 
ployed by the Royal Dutch Shell interests 
in certain European Refineries. In Amer- 
ica, the Standard Oil Co. of New Jersey, 
Standard of Louisiana, Humble Oil & Re- 
fining Co., and the Imperial Oil Co. Ltd., 
of Canada have employed similar equip- 
ment. The usual method requires firing 
directly under the still as is commonly 
done, then conducting the hot gases of 
combustion back through the still to a 
stack erected in front of, or on the still 
setting. This requires a separate stack 
for each still. The various methods com- 
monly employed differ only in the size 
and number of return tubes running 
through the still. 

Originally, two large tubes were em- 
ployed, then the refiners decreased the 
size of: the tube and increased them in 
number. One type of Humble Oil & Re- 
fining Company still, for example, has 
several 10 or 12 inch return flues running 
through the shell, some of which are 
covered by the oil being distilled and some 
of which are high in the still above the 
oil level. The tubes are in two banks, 
staggered, and arranged to permit ease 
in cleaning. A double boot, or baffle at 
the rear of the still is sometimes provided 
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Lower floor of contact filtering system, showing electric pumps and mixing chambers 


to separate the hot gases into two streams 
before they enter the tube banks. Other 
designs merely provide a box like space 
at the rear of the still consisting of steel 
doors, which are raised occasionally when 
it is necessary to blow accumulated soot 
etc., from the flues. Some designs pro- 
vide for conducting the hot gases entirely 





Air brake type of compressor, suspended 
to steel beam 


above the boiling oil, others entirely below 
the oil surface or level. 


Fire Box Separate 

The Western Oil & Refining Company 
installation is somewhat different in de- 
sign. 

The fire box or Dutch Oven is en- 
tirely independent of the still proper, be- 
ing constructed as a separate unit and con- 
nected to the still only by the flue gas 
channels. This large, well insulated, fur- 
nace is the combustion chamber and 
through the empoyment of this device it 
is impossible to fire directly against the 
still bottoms, or against the two flue gas 


conducting tubes. Leaving the combustion 
chamber, the hot gases are first conducted 
through two large flues, four feet in di- 
ameter, which are corrugated inside. The 
flues, 40 feet long, extend through the still 
below the oil level, and as they represent 
the hottest area in the still the steam coils 
are placed on top of them, instead of at 
the still bottom as usually installed. The 
hot gases upon reaching the rear of the 
still are kept separated in two streams by 
a baffle and are caused to flow back to 
the front of the still in a compartment 
especially designed, where the sides of the 
still shell are exposed to this heat, this is 
another travel of 40 feet along the still 
wall, and outside of the shell. Then at 
the front end of the shell they are caused 
to come together by baffle walls, to form 
one stream of hot gases and to pass again 
to the rear of the still; this time in a chan- 
nel direcily under the still bottom, or a 
third travel of 40 feet. 

In this way the hot gases must travel 
120 feet, being exposed to the still sur- 
face in some manner all the time, before 
they enter the stack. And in the manner 
described is shown how the stills are 
thoroughly heated without firing against 
the steel shell at any time. Some idea of 
efficiency is shown in these figures, still 
furnace temperature 1100 F.; hot gas 
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temperature at still bottom where two 
streams of gases unit, 700 F.; tempera- 
ture at entrance to channel conducting 
gases to stack, 500 F.; stack temperture 
for all four stills——(the fourth still op- 
erating at about 525 F.), 600 degrees F. 
Inspection of the fire boxes or Dutch 
ovens showed the fires to be almost “loaf- 
ing”, with the plant operating at 5000 bar- 
rels daily. Another item which is differ- 
ent in this installation is the use of one 
large stack for all stills as differing from 
the use of one stack for each still. It is 





Fractionating equipment and condensers. 
The foremost tower is used as vapo- 
rizer and separator 


claimed that the plant is operating with 
an overall fuel oil consumption, including 
boilers, of two per cent. 


Fractionating Equipment 
The crude oil is run _ continuously 
through the four stills, distilling gasoline, 
kerosene, and heavy distillates. Each still 
is equipped with a 24 hour Foxboro tem- 
perature recorder. The incoming crude 
is charged over the tops of the towers 
through controller sections (vapor heat 
(Continued on page 38) 





Laboratory and miniature refinery for experimental work 
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Special Products Built This‘ Business 


ROUND the Orient Petroleum Com- 

pany at Wichita Falls, they refer 

to the plant output as “tailor made 
products.” That is another way of say- 
ing that refinery operation is confined to 
special products. 

While gasoline is made on established 
specification, the company does not offer 
the most common refinery product, U. S. 
Motor gasoline. Export specification gas- 
oline is manufactured, as well as some 
other grades. Each of these is of higher 
gravity than U. S. Motor. 

The term, “tailor made” has its chief 
application to the 18 grades of special 
naphthas, manufactured for uses outside 
the common petroleum needs. These are 
for paint manufacturers, varnish makers, 
soap factories and cleaning establishments. 

The business of the concern has been 
built by making these special products 
and finding a market for them, or rather 
catering to a market that has been little 
considered by the independent refining 
industry of the Mid-Continent section. 

The Orient Petroleum Company may 
be classed as not yet five years old, al- 
though the plant is older. It was built 
during the boom days of North Texas 
in connection with the Burkburnett de- 
velopment and of course was intended for 
operation as a plant of the ordinary prod- 
ucts. 


Beating the Market 

Development of the special products for 
uses largely outside ordinary refinery out- 
let, followed the efforts of W. F. Davis, 
vice-president and counsel, to find some 
method of operating a refinery without 
being at the mercy of the market. 

“When we took over this plant,” he said 
in explaining how and why the business 
was developed, “we saw the need for a 
type of market that would escape the 
plight of the independent refinery. Four 
years ago conditions were worse than 
today. A plant would-run a few months 
and seem headed for a prosperous year. 
Then would come market reverses, with 
lower prices, reduced shipments, full tanks 
and frequently an idle plant. Under those 
conditions few plants made money, some 
broke even, while others showed an an- 
nual lass.” 

In analyzing this situation, Mr. Davis 
was struck with the fact that the inde- 
pendent refining industry was engaged 
largely in making a few products, each 
plant catering to a common market. U. 
S. Motor gasoline, some kerosene, gas 
oil and fuel oil were the ordinary prod- 
ucts, a condition that exists today. 

“But we knew there were uses for re- 
fined products outside these common 
grounds,” he continued. “So we began 
to study these market possibilities. Right 
off we ran into the needs of makers of 
paints and varnishes. Naphthas for these 


uses have been made for many years. But 
the larger refining concerns in the East 
were supposed to be the only ones ca- 


By Grady Triplett 


pable of filling these needs, for these 
naphthas must meet very close specifica- 
tions. And the product must meet the 
specification. There is no such thing as 
making an adjustment when specifications 
are not right.” 


New Paths 

Mr. Davis personally made a tour of the 
territory, where these products are needed 
and learned from paint, varnish and soap 
manufacturers what their naphtha needs 
were. At the time of making these in- 
quiries, no sales efforts were made. 

“We knew we could make their prod- 
ucts,” said Mr. Davis, “or later we could 
add equipment to permit making these 
products. So all we needed at the time 
was specifications on their needs.” 

With specifications of these special 
products in hand, there followed a manu- 
facturing and sales campaign that is no 
doubt unique in independent refining cir- 
cles. Back at the Wichita Falls plant, 
the chemist and operating men were set 
to experimenting on naphthas of the speci- 
fications gathered. A miniature still was 
set up, to allow turning out samples large 
enough to draw the attention of the pos- 
sible buyers. 

Frequently naphthas were distilled with 
the laboratory equipment, only a quart 
sample resulting from the operation. But 
this allowed the sales effort to begin 
through the delivery of samples. The 
market was then built on samples of a 
quart, a gallon or a barrel. 

Taking the naphtha needed by a varn- 
ish concern, a sample would be produced 
and sent to that plant. Sales efforts fre- 
quently were by letter, explaining that 
the Orient company could supply that 
product in sufficient quantities to supply 
the yearly needs of the varnish manu- 
facturer. 


Slow But Sure 

While it was a slow process, a market 
gradually was developed on naphthas. 
Usually larger samples followed the 
quarts. Finally came orders for tank 
cars, 

On gasolines, it was not necessary to 
work so slowly to find outlet, but it was 
necessary to find jobbers and filling sta- 
tion owners, whose business demanded 
gasoline of high quality for a constant 
demand. 

In 1925, 60 per cent of the gasoline out- 
put of the Orient plant went to Europe, 
the gasoline being of export specification. 
It was sold to the several concerns en- 
gaged in supplying gasoline to the Euro- 
pean countries. 

That left 40 per cent to be distributed 
for domestic use. Some of the gaso- 
line distributed in this country was of ex- 
port specification, as the concern has cus- 
tomers, who demand this grade. There are 
three grades of gasoline made for do- 
mestic use, 68-70 gravity; 64-66 gravity; 
and 60-62 gravity. 





The two first grades are sold chiefly to 
filling station owners and jobbers in the 
States bordering on Canada. The 60-62 
gravity gasoline is sold to customers a- 
round Wichita Falls. 

Demand for high gravity gasolines in 
the district below Canada was found by 
investigation. One reason for its ex- 
istence is cold weather. But the con- 
sumption of gasoline of this grade is 
throughout the year. 


All Year Long 

In all of its sales, the Orient policy 
is to select customers whose demand will 
be continuous throughout a year. Seasons 
may influence the amount of products re- 
quired: But no customer is wanted, if 
his demand is for only part of a year. 

The Orient company controls a string 
of filling stations west of Chicago, where 
gasoline of high gravity is sold. Part of 
its domestic outlet goes through these 
stations. 

“The jobber or filling station owner 
who buys these high gravity gasolines,” 
said Mr. Davis, “is the best customer a 
refiner can have. This type of customer 
is selling the product to a select trade. 
Consequently he does not buy this product 
on a price basis solely. He wants a qual- 
ity product, for he knows he has auto- 
mobile owners who will pay for a quality 
product. Often the filling station prices 
on these grades of gasoline is six cents 
above the filling station price on Navy 
gasoline. Frequently the refinery can 
get three cents in excess of the price of 
Navy gasoline.” 

But the experience of the Orient con- 
cern is that the selling of products of this 
class is not faced with fluctuations sim- 
ilar to those in the case of U. S. Motor 
gasoline. Prices for the higher grades 
move up and down but the changes are 
not sudden. It is the sudden changing of 
prices on U. S. Motor gasoline that makes 
for variations from prices of higher 
gravity gasolines, with this company. 

The experience of the Orient Petroleum 
Company is that the buyer of high grav- 
ity gasoline is a better customer from a 
credit standpoint. He sells the product 
for a premium price. The nature of his 
business stamps him as a high class mer- 
chant. His credit is the best. 


No Sales Manager 

This class of customer is easier to hold 
than any other, in the experience of the 
Orient company. The class of customers 
demands two conditions. He wants the 
product to meet his specifications. He 
wants prompt shipment. These are plant 
problems, rather than sales problems. Both 
are met in the Orient plant. 

As for selling, the Orient Petroleum 
Company has no sales manager, or sales 
department. Mr. Davis, who is vice-presi- 
dent and counsel, attends to what selling 
is demanded. : 

The sales policy of the company is to 
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get contracts over a year for two-thirds 
of the plant output. The remainder is 
sold on the spot market. Brokers are used 
for selling part of the third of the plant 
output not under contract. Two broker- 
ing concerns sell for the Orient company, 
frequently. The Orient does not fight 
shy of broker selling. It does demand that 
brokers ordering gasolines and naphthas 
be of the class of merchants similar to 
the regular jobber and filling station cus- 
tomers. This applies to business standing 
and credit rating. 

The Orient plant is equipped for turn- 
ing out the special products its market 


demands. The distillation equipment con- 
sists of one pipe still, four shell stills and 
a cleanup still. Four towers in tandem 
hookup, allow five streams to be taken off 
the pipe still. Two grades of gasoline 
and three of naphtha come off this still. 


Expert Workers 

Gas oil is taken off the shell stills, 
this being the last overhead cut. 

Much of the equipment has been de- 
signed in the plant to meet special needs. 

Neither the plant nor the organization 
of the Orient Petroelum Company 
is large. 
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“But every man having supervision over 
any finishing work is an expert,” Davis 
explained. “Men do not necessarily come 
to the plant as experts. Most of them 
have learned there how to perform their 
duties as the company demands. After a 
few months of employment, if a man does 
not show aptitude for becoming an expert, 
we let him go, so he can find work where 
his abilities will not hinder progress.” 

The whole record of the Orient Petro- 
leum Company is an instance of where a 
concern has turned off the beaten path and 
found a road that is less rough, and be- 
set with fewer detours. 


Acid-Resisting Coatings for 
Wood Surfacing 


HE importance of painting steel run- 
down and storage tanks and all iron 
or steel structural work in a refinery 
is a fact appreciated by all refinery execu- 
tives. The proper grade of paint not only 
protects such metal surfaces from the cor- 
rosive fumes about a refinery and the 
weathering influences of nature, but, in 
the case of oil tanks in which volatile 


-liquids are stored, the proper paint will 


also reduce to a minimum losses by evap- 
oration in such tanks. 

In addition to the painting of metal sur- 
faces, another problem encountered by 
plant foremen and superintendents is to 
find the best acid-resisting coating for 
wood surfaces, especially where such sur- 
faces are exposed to sulphuric acid fumes. 
Such conditions are encountered in and 
around agitators—more so, lubricating oil 
agitators—and even to a greater extent 
in and around acid recovery plants, with 
which nearly all refineries manufacturing 
lubricating oils, and hence using large 
quantities of sulphuric acid, are now 
equipped. 

A number of years ago the writer had 
occasion to make a series of tests with 
various acid-resisting coatings in an effort 
to ascertain the best coating, either when 
used alone or in combination with others, 
for yellow pine lumber. At the particular 
refinery, in the laboratory of which this 
experimental work was conducted, a new 
acid-pan house was being constructed. As 
the wooden members of this building were 
to be made of yellow pine, it was desired 
to treat this wood with some coating of 
an acid-resisting nature. 

This article will summarize, briefly, the 
results of the laboratory experimental 
tests made with fifteen different coatings, 
both singly and in combination, in finding 
out which coating would be most suitable. 


Procedure 
Yellow pine test specimens, 314x344x3% 
inches in size, were prepared in the car- 
penter shop to be used in making these 
comparative tests. It might be empha- 
sized again, at this point, that it was not 
expected to find an absoultely acid-resist- 


By H. L Kauffman 


Consulting Petroleum Chemist, Denver Colo. 


ing coating, but merely one in which the 
action of the acid fumes on the yellow 
pine would be retarded to a minimum. 


Coatings Applied 

The blocks were then treated in the re- 
finery paint shop with a number of differ- 
ent coatings. The nature of the coatings 
given these test blocks, and the number by 
which each block thereafter was desig- 
nated, is shown below. 

Block Nos. 1 and 2.—Campbell’s Gas- 
Proof paint and “paraffin solution No. 
60” (a solution of 60 per cent paraffin 
wax and 40 per cent painter’s naphtha). 
Dip coat. 

Block Nos. 3 and 4.—Campbell’s Gas- 
Proof paint and “paraffin solution No. 
35” (a solution of 35 per cent paraffin 
wax and 65 per cent painter’s naphtha). 
Dip coat. 

Block Nos. 5 and 6.—Campbell’s Gas- 
Proof paint, without any paraffin coating. 

Block Nos. 7 and 8—Roofing cement 
and rosin, with a dip coat of “No. 60 
paraffin solution.” 

Block No. 9.—Roofing cement and rosin, 
with a dip coat of “No. 35 paraffin solu- 
tion.” 

Block No. 10.—Roofing cement and 
rosin, without any paraffin coating. 

Block Nos. 11 and 12.—Asphalt, naph- 
tha and “hippo oil,” with a dip coat of 
“No. 60 paraffin solution.” 

Block No. 13.—Asphalt, naphtha and 
“hippo oil,” with a dip coat of “No. 35 
paraffin solution.” 

Block No. 14.—Asphalt, naphtha and 
“hippo oil” without any paraffin solution. 

Block No. 15.—One coat of “Stick-tite.” 

Block No. 16.—One brush coat of “No. 
60 paraffin solution.” 

Block Nos. 17 and 18—Dip coat of 
“No. 60 paraffin solution.” 

Block Nos. 19 and 20.—Dip coat of “No. 
35 paraffin solution.” 

Block No. 21.—Brush coat of “No. 35 
paraffin solution.” 

Block Nos. 22 and 23.—Plain, yellow 
pine blocks to which no coating whatso- 
ever had been applied. 

The “No. 60 paraffin solution” was ap- 


plied by heating the solution to 150 de- 
grees F. and then dipping the blocks 
therein. 


Laboratory Tests 

Lead-lined pans were obtained and then 
filled with dilute sulphuric acid. This 
acid was a mixture of 50 per cent water 
and 50 per cent 66 degree sulphuric acid. 
Dilute acid was used, because it was 
thought that by so doing more comparable 
results would be obtained. 

All the blocks were immersed in the 
acid at the same time, and the effect of 
the acid on them noted. No attempt was 
made to observe the time of the reaction 
of the acid on the different coatings. In- 
stead, when nearly all blocks had been at- 
tacked to a greater or lesser extent by 
the acid, all of them were removed from 
the acid bath, after which they were 
washed with water and dried, and the 
effect of the acid on the different blocks 
then carefully noted. 


Results 

Block No. 1, to which had been applied 
Campbell’s Gas-Proof paint and a dip 
coat of “No. 60 paraffin solution,” was 
least attacked by the sulphuric acid. 

Block No. 11, to which had been ap- 
plied asphalt, naphtha and “hippo oil” with 
a dip coat of “No. 60 paraffin solution,” 
was next best in withstanding the action 
of the 66 degree acid. 

Campbell’s Gas-Proof paint and “a dip 
coat of “No. 60 paraffin solution,” ac- 
cordingly, was applied to all the yellow 
pine lumber used in building the acid-pan 
house at the particuar refinery at which 
these comparative tests were conducted. 


Adding Still 

Amarillo, Texas——The Amarillo Refin- 
ing Company is adding a pipe still to its 
skimming plant, located at Amarillo, 
thereby increasing the daily capacity of 
this plant to 6000 barrels. It is operating 
on crude purchased from Carson-Hutchin- 
son County operators, and delivered via 
pipe line direct to the plant by the Pantex 
Pipe Line Company. 
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At the Hancock Refining Company’s plant at Long Beach a painter is a member of the regular force. 


In California They Yield the Paint 
Brush Constantly 


Tom, the boilerman, says sweep, polish and paint are the 


OM isa boilerman in the employ of 
one of the large refining organiza- 
tions in the Los Angeles Basin. 

“Brother,” said Tom recently, “I’ve been 
with this company three years now, and 
during that time I’ve worn out four paint 
brushes, 22 brooms, used bales..of rags, 
and I’ve polished that brass work until 
nothing remains but a husk. Other than 
steam, this company requires nothing but 
shinin’ pots and pumps. If you find a 
spot of dust, dirt, oil, grease or rust in 
this building, and report me, I'll be re- 
turning to Texas in three days.” 

Tom’s version is about correct as far 
as the usual attitude of the California 
plant operator is concerned, and if, and 
when, Tom returns to Texas, or else- 
where, it is quite likely that he will ob- 
serve the same conditions existing in the 
petroleum industry as prevails in Cali- 
fornia. For, not only have the California 
operating companies discovered the un- 
equivocal truth in the motto, “Save the 
surface and you save all,” but refiners and 
gasoline manufacturers have come to real- 
ize that surfaces of steel, iron, concrete 
and wood must be protected against rust, 
corrosion and deterioration. 

The day of slovenliness and careless- 
ness in the handling of expensive equip- 
ment, buildings and structures peculiar to 
the petroleum industry, has passed and 
now the properties and holdings of the 
progressive gasoline manufacturer in 
either branch of the industry are in most 
instances decorative in effect; bright and 
cleanly painted—often an individual com- 
pany color scheme is carried out in all its 
owned, leased or occupied territory, from 
flowing well to filling station. 


password on the West Coast 


By George Reid 


The California operators of refineries 
and natural gasoline plants follow the 
findings of the Government’s Bureau of 
Mines, and Standards, in extensively ap- 
plying light colored paints to tanks and 
equipment under low temperature con- 
ditions. This practice, however, will be 
discussed later. 


Color Schemes Followed 

The color schemes of the majority of 
the companies are employed even more 
extensively, in so far as public observa- 
tion is concerned, and so are used for ad- 
vertising purposes. Some_of the color 
effects, which, as previously mentioned, 
are carried out in detail from the very 


wells producing oil, through the plants, 
warehouse, distributing stations, to the 
corner service station, are striking in their 
appearance, embracing practically all the 
colors in the scale and many combinations 
of two or more colors. Such paint work 
is primarily applied as protective coatings, 
and secondarily employed as a part of the 
company’s general advertising program. 
This policy of employing the company 
colors for extensive advertising purposes 
carries with it certain advantages; for the 
use of certain paints in advertising work 
makes it positively necessary that the 
paints be renewed often for the sake of 
appearance before the public, and in this 
manner the equipment is usually main- 





Aluminum paint is used exclusively by the California Gasoline Corporation 
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Black, white and Aluminum paints make a neat combination at the Jameson Oil Company, 
Los Angeles 


tained in first class condition all of the 
time—rusting and corrosion being pre- 
cluded by this policy of keeping buildings 
and equipment continually bright. 

Paints for all purposes are composed of 
a number of various chemicals. The old 
familiar “white lead and oil” has given 
way to many compounds of different 
formulas, which are, in fact, highly spe- 
cialized coatings that have been developed 
by the paint manufacturing companies, 
many of them especially for the petroleum 
industry. The large paint companies have 
been working in research for years, in 
conjunction with the Bureau of Standards, 
Bureau of Mines, and many large petro- 
leum organizations in a cordinate effort 
to produce materials satisfactory to the 
needs of the petroleum and allied in- 
dustries. 

It is said by some authorities that a 
good paint must consist of at least three 
ingredients. An opaque pigment or body, 
having great capacity for reflecting light, 
and consequently great capacity for cover- 
ing up and hiding the surface on which it 
is spread. The best substances for this 
purpose are basic lead carbonate, basic 
lead sulphate and zinc oxide. Then, an 
inert filler or extender, such as barium 
sulphate, chalk or china clay. Such a sub- 
stance in itself has no great covering 
power, but it may be added to the main 
pigment in small proportion to prevent 
the latter from being spread out too thin, 
and in some cases to make it cling better 
to the surface on which it is applied. Then 
a vehicle or medium—a drying oil. The 
pigment and filler are incorporated in this 
by means of special grinding machinery, 
that reduces the particles to the utmost 
possible degree of subdivision, and pro- 
duces a homogeneous, viscous mass need- 
ing only to be thinned with a _ small 
amount of turpentine, boiled linseed oil, 
or naphtha, to be ready for use. The 
vehicle must dry by oxidation within a 
reasonable time, and must be free from 
more than traces of acid. Pure linseed oil 
is best, though the admixture of a small 
amount of turpentine is permitted. 

In addition to those three constituents 
a colored pigment needs to be added if 
the paint is to be of any other shade 





than white. Among the opaque pigments, 
each has some special virtues. Zinc oxide, 
for instance, is pure white, is non-poison- 
ous, and will not darken when exposed 
to air containing hydrogen sulphide (zinc 
sulphide is also white.) But zinc oxide 
paints have the disadvantage of drying in 
films that tend to blister and peel off. 
The white lead paints usually have the 
opposite failing, tending to become chalky, 
and hence easily rubbed off, after long 
exposure to air. Another disadvantage 
of this chalky texture is that it hinders 
the removal of dirt by sponging. Zinc 
oxide paints are said to be distinctly in- 
ferior to white lead paints in covering 
power. Because of its cheapness, how- 
ever, zinc oxide has been used to a large 
extent as an adulterant of white lead. 


Place of Oils 


Oils, used for paints and similar coat- 
ings are technically known as drying oils. 
This is a misnomer, as they do not dry by 
loss of moisture, but by oxidizing on ex- 
posure to air. On taking up oxygen they 
become thick and finally become solid and 
lose their sticky or oily feel. There are 
quite a number of such oils, as walnut oil, 
poppy-seed oil, soya-bean oil, Chinese- 
wood oil, etc., but for most purposes lin- 
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seed oil is considered as best. The first 
two oils mentioned are used to some ex- 
tent in artists’ colors, and Chinese-wood 
oil is used in some varnishes and oil 
stains after a heat treatment toughens it. 
Chemists measure the drying properties 
of oils by their ability to absorb iodine, 
as iodine acts somewhat like oxygen in 
uniting with some substances. This iodine 
absorption is measured, and is called the 
iodine figure of the oil. The following 
table gives iodine figures of some well 
known oils. 


Te Os Os egg PR try ra 8-11 
ce PREC Be PPP TOE 7-9 
SSS Oe RS eee eae re 26-35 
NN ECF CE TELE CED P OTE 55 
Pe Oe Oe ac arela eae’ 36-40 
a rs lad hike kin we 57-63 
I en a aia halal 81-85 
ee | RRP eer Te 117-122 
SS Gi eee ee eee 175-190 


The iodine figure of linseed oil is very 
characteristic and the test is always ap- 
plied to this oil. Pure, fresh linseed oil 
does not oxidize very rapidly and if it 
were used alone in paint it would not set 
fast enough, so driers are put in which 
induce quick setting, say in 12 to 24 hours. 
These driers contain compounds of lead 
or manganese, for example, and act cat- 
alytically—or induce action without being 
apparently changed themselves, So called 
boiled oils have had the drying treatment 
applied to them. 

A further study of paint coatings and 
the chemicals composing such paints, as 
conducted by the institute of paint and 
varnish research, Washington, D. C., 
under the direction of Dr. H. A. Gard- 
ner, discloses certain valuable information 
relative to the rust inhibitive qualities of 
painting materials. For example: “Chro- 
mic compounds, such as basic lead chro- 
mate, normal lead chromate, and zinc 
chromate will prevent the corrosion of 
iron. And—basic pigments of the follow- 
ing types—litharge, red lead, blue lead, a 
basic sulphate, white lead and zinc oxide, 
will inhibit or retard the corrosion of 
iron. Also very durable protective films 
are produced by so-called neutral or inert 
pigments—iron oxide, for example—which 
do not excite corrosion, when used with 
linseed oil. Black, brown, and red oxides 
of iron, china clay, silica talc, and barium 





The spray gun is used for painting storage tanks of Julian Petroleum Corporation, 


Julian City, 


California 
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sulfate are included among such pigments. 
Then substances that form a galvanic 
couple with steel, in the presence of moist- 
ure, cause rapid corrosion. Carbon pig- 
ments act in this manner. They should 
be used only as components of finishing 
coats on steel surfaces, after such surfaces 
are insulated by a coat of basic or chro- 
mate pigments paint, and when thus em- 
ployed with linseed oil they form very 
durable and water resistant coatings.” 
Light Colors Best 

The investigations along the lines of 
producing paints which are rust preven- 
tive have more or less paralleled the re- 
search dealing with the values of colors, 
when colored paints are employed as coat- 
ings for tanks containing volatile oils. 
The paint chemist, through his research, 
has given the industry valuable data rela- 
tive to the materials embodied in and 
comprising the protective coatings, and 
has developed special paints to specifi- 
cation for use on equipment where high 
temperatures prevail and where tempera- 
tures are subject to abrupt charges. Fur- 
ther, paints are provided which are especi- 
ally resistant to acids, alkali, salts and cor- 
rosive gases. During the last few years 
much attention has been given to the color- 
of these various coatings, for on volatile 
oil containers the heat reflection or ab- 
sorbing qualities of a finishing paint are 
found to be of great importance. 

Investigations of the Bureau of Mines 
have proven conclusively the inadvisability 
of employing dark or black paints as a 
coating for crude oil storage tanks or 
tanks containing lighter oils. Tests of 
various types of crude oil will naturally 
vary with the grade or volatility of the 
crude itself—but the results of a series of 
tests upon tanks of different colors con- 
taining the same type or grade of crude 
offer conclusive evidence as to the value 
of the lighter color coatings. For example, 
the Bureau of Mines reports the follow- 
ing findings: 

Time—One year. 
Loss in Gravity 


Per cent Deg. 

Tank color Loss A.P.I. 
RN he iiss sma mrt ears 1.24 6 
NN hac dh tae a dens was aie 1.14 5 
DN el tn cctacholenda .99 3 
Cn EE 83 a 


Black, red, gray, white and aluminum 
are generally applied to gasoline and crude 
storage tanks, with aluminum rapidly dis- 
placing all other colors on the West Coast. 
Evaporation losses are known to be min- 
imized by the application of the lighter 
shades, a reduction in losses of 1%, 2%, 
to 3% is claimed by some companies. 
Numerous tests have been run on the 
West Coast ‘to definitely establish this 
preference, with the result that aluminum 
paint is leading in favor, with pink, gray 
and blue following. 

In the choice of paints a black graphite, 
or red iron-oxide base pigment of excel- 
lent quality and permanent in color when 
exposed to sulphur gases, can be easily 
obtained from any reputable paint manu- 
facturer. On the other hand it is a little 
difficult to secure a white or gray paint 
that will stand up under severe working 
conditions without blackening. For this 
reason a pure white paint is not usually 
employed, but rather a grey, shading off 
from off-white to lead color, according to 
the severity of the conditions. While zinc 
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Natural Gasoline Plant of the Shell Company at Long Beach. 


Aluminum paint 


is used extensively here 


oxide is the principle pigment in most 
light colored paint prepared to withstand 
sulphur gases, an all zinc base is not al- 
ways satisfactory and a certain amount of 
basic lead sulphate is generally incorpo- 
rated. If this latter lead compound con- 
tains a trace of oxide, or carbonate of 
lead the paint will darken when exposed 
to the action of gases containing hydrogen 
sulphide, as usually found in refinery op- 
erations. It appears that under usual con- 
ditions a reducing action takes place so 
that paint containing lead in any form will 
gradually darken. Such instances require 
a pure zinc base paint or the adoption 
of some dark color pigment. Zinc oxide 
makes an ideal permanent white base 
where there is exposure to sulphur gases 
since zinc sulphide, when formed under 
working conditions, is itself white, and no 
darkening in color results. 


Selecting Aluminum 

However, under usual working con- 
ditions, it has been found that a very high 
grade aluminum paint, though about equal 
in efficiency in preventing absorption of 
heat as pure white or very light tints, is 
not affected by hydrogen sulphide fumes. 
For this reason it is preferred over light 
tints—which as previously stated will usu- 
ally darken quickly if they contain any 
lead oxide or carbonate. 

For the reasons as outlined above, the 
refiners and natural gasoline manufactur- 
ers on the West Coast are extensively em- 
ploying the aluminum paints as a protec- 
tive coating for their equipment. Usually, 
all run down tanks, run down lines, stor- 
age tanks, many towers or dephlegmators, 
condenser boxes, and condensers of South- 
western and Braun types, are often 
painted in aluminum. In the gasoline plant 
the gasoline tanks, gas lines, and absorb- 
ers are likewise coated with this same 
material. Aside from the benefits derived 
from this type of paint as previously dis- 
cussed, the advantages of cleanliness and 
brightness are secured, and as mentioned 
early in this discussion, the California 
operator takes keen interest in the appear- 
ance of his property. 

Insulated equipment is usually given a 
protective coating of either white or black 
paint, depending perhaps, upon the in- 
clination of the individual operator. 
Evaporators, hot oil transfer lines, in- 
sulated stills, etc., are generally colored 
black, with brick still and boiler settings 


brightly red. Red is used universally as 
a means of coloring fire fighting equip- 
ment. All hand extinguishers and support- 
ing racks, all small buildings housing the 
small two wheeled type of fire engine, 
all water hydrants, are bright, flashing 
red. The usual Foamite system instal- 
lation is generally red in complete de- 
tail, the house containing the chemicals 
pump, the chemical tanks, the lines con- 
veying chemicals to individual tanks, 
valves, and the chemicals inlet equipment 
at the tank tops, are red and kept freshly 
colored. Even the sand barrels and 
shovels, which, by the way, are never 
moved except in the event of fire, are 
coated red. And it may be stated, that 
this occurence of red at frequent inter- 
vals throughout the refinery or natural 
gasoline plant yard, detracts nothing from 
the beauty and well kept appearance of the 
property. 

It is the boast of the progressive plant 
operator in California that plant equip- 
ment, tanks, houses, as well as service sta- 
tions and motor vehicles are never in need 
of paint—but that they are painted. And 
the property that is kept freshly painted 
is almost invariably freshly clean and 
sparkling—with the result that rusting or 
corrosion of equipment is entirely pre- 
cluded, and better efficiency and economy 
is surely obtained. 


Superintendents to Meet 
With Technical 


Committee 

Tulsa, Oklahoma.— The _ technical 
committee of the Western Petroleum 
Refiners Association will meet July 15 
at Ponca City, where with plant super- 
intendents of Oklahoma and Kansas 
plants, they will inspect the refineries 
of the Marland Refining Company and 
the Empire Refineries, Inc. 

The invitation to plant superintend- 
ents is a departure in proceedings of 
this committee. No technical program 
has been arranged. There is a docket 
for the committee to follow in its meet- 
ing. 

The invitation to plant superintend- 
ents is a move to promote better ac- 
quaintance between technical and oper- 
atmg-nren-of the Mid-Continent. refin- 
ing industry. 
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Mehan, Oklahoma, 


Pure Oil Adopts Portable 


Speed in moving and speed in painting bring saving 


HE important part which paint 

| plays as a factor in the operation 

and maintenance of the refinery 

and the natural gasoline plant is no 

longer disregarded, not totally at least, 
by. any concern. 

The Pure Oil Company, one of the 
pioneers among those having a more or 
less well defined policy of surface fin- 
ishing, has a separate department for 
handling its paint work. 

Three trucks are maintained at Tulsa 
to cover the surrounding properties of 
the Pure Oil Company and a full crew 
of painters is attached to each truck. 

Claude Dyer, an. experienced paint 
man, is in charge of the work and 
travels about watching it closely. 

It was said a while ago that a crew 
of painters is attached to each truck. In 
the event that men are to be used for 
cleaning surfaces and such work, the 
force is supplemented by unskilled or 
semi-skilled labor which can be readily 
secured locally when and where needed. 


Spray Saves Time 

The Pure Oil Company is using the 
spray brush for virtually all of the work 
on the larger jobs. The painting de- 
partment, as a rule, handles only such 
jobs. The smaller jobs around a plant 
can be done, it is evident, most prac- 
tically by the operators themselves. 

The company has found that not only 
can a job be done in less time with 


through use of trucks 
By Roye Munsell 


Staff Representative 


spray equipment, but with a material 
saving, in not a few cases, in the amount 
of paint used. According to Dyer, one 
man with a spray outfit can do a given 
piece of work in the same time that it 
would take several men using hand 
brushes. In most instances, moreover, 


Truck used by the Pure 


painted with portable equipment 


Paint Units 


after the job is finished with a spray 
gun it will be much better than would 
be done with hand brushes. 

A striking example of what is being 
accomplished with the spray brush is 
the instance where enough was saved 
both in time and paint in painting a 





Oil Company’s paintine department 
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shingled roof of a company house to 
finish the outside walls of the house. 

Even trimming is done with the air 
brush. Most anything, one of the paint- 
ers explained, can be used as a shield in 
trimming with an air brush. 

In very cold weather, however, a 
spray brush, it has been found, cannot 
be used very well because of the effect 
which the low temperature tends to 
have on the paint being sprayed on the 
cold surface. Using either a hand or 
an air brush, there is a limit to the 
temperature condition under which 
the paint may be practically applied. 
The limit is only slightly higher with 
a spray brush. 


Portable Equipment 

The type of truck used by the paint- 
ing department of the Pure Oil Com- 
pany is shown in Fig. No. 1. They are 
Reo Speed Wagons with screen bodies. 

Air compressor units consisting of 
Fairbanks-Morse gasoline engines and 
Curtis compressor are placed on the 
trucks. These units were originally 
mounted on small steel wheels. The 
wheels were removed and the compress- 
ing machine permanently secured to the 
floor of the truck. Plenty of room is 
left in the truck to stow hose, paint 
pots and materials. Binks spray equip- 
ment is used. 

On the roof of the trucks are placed 
iron brackets for carrying ladders, scaf- 
folding and other pieces of that nature. 

The trucks can travel at passenger 
car speeds and a minimum of time is 
required to move from one place to an- 
other. 

One instance with which the present 
writer is familiar, a truck in the same 
day quit one job, travelled more than 
100 miles and started on another, los- 
ing only a few hours painting time in 
making the change. 

There is a sort of “knack” to moving 
and by having an organization that is 
literally on wheels, it can be expected 
that they will take a minimum of time 
quitting one job, gathering up their 
materials, moving to another place, and 
getting onto another job. 


Standard Colors Used 

Standard colors are used on practical- 
ly all paint jobs. In the case of natural 
gasoline plants where aluminum is now 
employed on most of the outside equip- 
ment, such as bubble towers, tanks, etc., 
the same paint is being used on the 
plant buildings. 

Much has been said about the use of 
aluminum paint as a means of reduc- 
ing evaporation losses. Nothing need 
be added here. The Pure Oil Company 
is using large amounts of that paint for 
this purpose. They are also using it 
under some conditions as an undercoat 
on wood surfaces. It is especially de- 
sirable, according to Dyer, in cases 
where a finish of great hiding power is 
required. 

The Pure Oil Company paints virtu- 
ally all equipment and buildings when 
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The gasoline envine driven compressor is placed in a screen body, where is also stowed 
the rubber hose, paint pots, etc. 


Repainting is done 
at varying intervals. There is no set 
time rule to govern it, the main con- 
sideration being the requirements in 
the particular case. 

Under conditions which accelerate the 
break down of the paint film, such as 
excessive heat, exposure to steam and 
deteriorative gases, the time interval be- 


they are erected. 


tween paintings are apt to be rather 
shorter. 

The painting program of the Pure 
Oil Company may in a word or two be 
characterized as a continuous program. 
Painting is not done just now and 
then and in a haphazard, inconsistent 
manner, but rather all the time—con- 
tinuously. 


Natural Gasoline Association 
Begins Campaign 


Tulsa, Okla.—With the retention of Dr. 
E. H. Leslie and Dr. G. G. Brown, pro- 
fessors of chemical engineering at the 
University of Michigan, for research 
work, the Association of Natural Gasoline 
Manufacturers is now ready to begin its 
first year of educational activity. 

Announcement of the selection of the 
two Michigan professors followed a visit 
of Dr. Brown to Tulsa, where he met 
with the association’s educational commit- 
tee. The contract has been drawn for re- 
tention of the services of the two men, as 
well as the time of several students work- 
ing for higher university degrees, for one 
one year from July 1. 

This contract provides for a complete 
program of scientific research in the field 
of natural gasoline. 


Combustion First 

The first work will be done in the field 
of combustion, with particular emphasis 
on the anti-knock qualities of natural 
gasoline, followed by general investiga- 
tions on engine performance, which will 
include starting, acceleration, power de- 
velopment, mileage, fuel consumption and 
crank case dilution. 

In addtion to the laboratory work and 
actual tests in automobile engines, Dr. 
Brown will appear July 16 before the 


Michigan Independent Oil Men’s Asso- 
ciation at Mackinac Island, where he will 
be heard on the subject, “The Value of 
Natural Gasoline as a Motor Fuel.” 
The purpose in retaining the two men 
for scientific investigation is part of the 
broader program of acquainting the whole 
petroleum industry with the qualities of 
natural gasoline. Scientific work will be 
conducted largely at Ann Arbor, Mich. 
When investigations bring to light 
striking qualities of natural gasoline, it 
is the purpose of the association to carry 
these messages before other branches of 
the petroleum industry. One means will 
be the appearance of one of the investiga- 
tors before associations and other repre- 
sentative bodies within the industry. 


Advertising Planned 

Along with this it is the intention to 
present these findings in the several tradé 
publications connected with the industry. 
Systematic advertising campaigns are to 
be carried through, as fast as material is 
developed in the scientific studies. 

Efforts to employ the two Michigan 
professors began shortly after their joint 
paper on natural gasoline was presented 
before the fifth annual convention of the 
association in Tulsa last May. The paper 
was presented by Dr. Brown and is car- 
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Painting Tank Cars Inside 


American Refining Company finds coatings for interior 


N the service of refiners of crude pe- 
| pete are hundreds of tank cars 

used in the shipment of gasoline and 
crude oil products to various points of 
distribution throughout the nation. These 
cars leased or owned by the refiner bear 
the company’s name and trade mark and 
serve to advertise the company in a force- 
ful way. Thé refiner depends for a very 
large per cent of his business on gasoline 
shipments to distant points and the task 
of keeping these tank cars up to the re- 
quirements of rail and delivery service is 
no small one. They must be acceptable 
mechanically to the railroad company and 
must be frequently repainted inside and 
out, and other adjustments made upon 
them. 

The tank car department of a refinery 
is an important unit and a very interest- 
ing part of the plant. There is where the 
painting and general machine shop work 
is done. A tank car in service coming 
in for loading is placed on the plant’s pri- 
vate track before going to the loading 
rack and is inspected for signs of bad 
order. If during the inspection the car 
is not found in good condition a bad order 
tag is attached to the dome cover and it 
is then placed in position for the neces- 
sary repairs. 

The tank car having the name of the 
company painted on the sides, the car in- 
itial and capacity in gallons may have had 
this information worn off by the elements 
and this must be replaced. 


Going Inside 

The inside of the car although not ex- 
posed to weather or other outside forces 
has much more powerful elements to com- 
bat being exposed to the various compo- 
sitions of hydro-carbons and the solvent 
effect of gasoline and naphtha. Most 
paints being soluble in gasoline and light 








ried in this issue of The Refiner and 
Natural Gasoline Manufacturer. 

Members of the educational committee 
of the Association of Natural Gasoline 
Manufacturers are D. E. Buchanan, Chest- 
nut & Smith Corp., chairman; S. C. Car- 
ney, Roxana Petroleum Corp., G. G. Ober- 
fell, Phillips Petroleum Corp., Lloyd F. 
Bayer, Tidal Refining Co., H. R. John- 
son, Akin Gasoline Co., and A. V. 
Bourque, secretary-treasurer of the asso- 
ciation. 

Coincident with the inauguration of the 
educational campaign, a committee headed 
by H. A. Trower of the Phillips Petro- 
leum Company was successful in efforts 
to raise money for the educational work. 
Part of the fund for defraying expense 
of the effort is yet to be raised, but suf- 
ficient has been accomplished to give 
every indication of its success. 


protection at reasonable cost 


By Ralph E. Goode 


oils soon flake off or dissolve where they 
are used in painting the inside of tank 
cars leaving the metal exposed to corro- 
sion and rust. Particles of iron oxide are 
left which tend to throw the gasoline “off” 
color and in some instances affects the 
volatility of the product. 


Paint for the inside of a tank car must 
of necessity be the very best product for 
the particular work obtainable. Pure red 
lead has long held a high reputation as a 
paint for the protective coating of iron 
and steel. Graphite is also used in a great 
many instances, but is not suitable for 
work connected with tank car painting. 


Paints from the chemical point of view 
may be considered as consisting of two 
parts; the vehicle, and the pigment. The 
vehicle may consist entirely of linseed oil, 
which is frequently the case with individ- 
ual paste pigments. Sometimes, in the 
case of mixed paints, it also contains a 
certain amount of driers and of a thinner 
which may be either mineral spirits or 
turpentine; and in the case of enamels 
and paints that have a high gloss finish 
the vehicle may contain varnish or var- 
nish gums which is the case with paints 
used in the coating of the inside of tank 
cars. 


A paint pigment may be a simple chemi- 
cal compound such as zinc oxide, or it can 
be a mixture of a number of substances. 
For resisting the solvent actions of gaso- 
line and naphthas a red lead paint has 
been found to be most suitable and is used 
for the protection it affords and not as a 
tinting pigment. Red lead and organe 
mineral used in paint mixtures in the pure 
state are oxides of lead and are mixtures 
of comounds containing varying propor- 
tions of lead oxide and lead dioxide. A 
number of paint manufacturers are at the 
present time manufacturing special paints 
for the coating of the inside of tank cars 
that are highly resistive to the solvent ac- 
tion of gasoline. 


Two Paints Used 

The American Refining Company has 
used a tank car paint made by the Eclipse 
Paint Manufacturing Company and the 
American Red Lead Paint manufactured 
by the Sewell Paint Company in inside 
tank car painting and with good results. 
The paint in one instance has not had to 
be replaced in two years whereas six 
months was the usual length of time and 
service other paints had given. The es- 
sential compositions of these paints are 
such as to form a special resistance to the 
actions of light oils. The paints have a 
special composition of varnish shellac 
gum ground in castor oil and dries with 
a high gloss finish which is impervious 
to the solvent actions of gasoline and 
naphthas. 


In a laboratory test acids had little or 
no effect on the paint except in the case of 
acetic acid. 


In painting the inside of tank cars great 
care is exercised so that the walls are ab- 
solutely clean and dry before the paint is 
applied. The cars are washed with kero- 
sene until all foreign substances are re- 
moved and then are wiped dry with waste. 
Special care is taken about outlet caps 
and rivets as occumulation of sediment is 
more likely about these parts. 


Safety Practiced 


Saftety measures are employed in the 
cleaning and painting of the inside of 
these cars as there is some danger of ax- 
phyxiation during cleaning and of lead 
poisoning during painting. Two men are 
generally placed in the car wearing oxy- 
gen helmets while a third is left in charge 
of the air pump and hose. These oxygen 
helmets have a head piece which slips 
over the head resting on the shoulders 
with a breather connected from the back 
with the air hose going to the pump. 

Immediately following the war and for 
some time after a large number of gas 
masks not suitable for refinery work were 
placed on the market. These masks were 
valuable for the particular work of war 
but were not designed for use in the case 
of carbon monoxide and the gases of 
hydrocarbons. The air is fed from the 
pump in a steady even stream with the 
oxygen apparatus and the painter is as- 
sured of as pure an element as he would 
breathe were he outside. Sometimes how- 
ever proper precautions are not taken even 
with the oxygen apparatus. There was 
the case where the apparatus was loaned 
out and while there the short air hose on 
the head piece was disconnected and never 
replaced. It was not noticed when re- 
turned and was placed in use by the paint- 
er who was slightly overcome while at 
work. 


Cost Low 


The cost of painting tank cars varies 
somewhat due to handling conditions but 
with modern painting methods the cost 
will average in the case of an 8,500 gallon 
car, $15.00. 

After a car has been cleaned ‘and dried 
it is ready for the first coat of paint. The 
paint is reduced for the first application 
with 20 per cent of 188 proof wood alco- 
hol and is applied with either a brush or 
paint gun operating with compressed air. 
The paint not being soluble in any sub- 
stance except wood alcohol it is not de- 
sirbale to keep a large stock on hand. One 
barrel will suffice for the painting of ten 
cars without special economy being prac- 
ticed. From an hour. to one hour and a 

(Continued on page 81) 
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Organization Essential to Fire 


N order to be a success a private 
i fire brigade should be organized by 

the management and an active in- 
terest should be maintained by the man- 
agement in its activities. 

A permanent fire marshal or chief 
should be appointed. This man should be 
especially selected and should be one of 
good personality and more or less of an 
organizer, and preferably should already 
have a position of some authority about 
the plant. The fire marshal should be 
responsible for the proper maintenance 
and good working order of all fire fight- 
ing apparatus. He should see that the 
various hose crews are properly drilled 
and instructed in the handling of their 
equipment. It should be his duty to see 
that al! fire extinguishers are kept fully 
charged and in good working order; that 
all hose reels, reel houses and hydrant 
houses are kept fully equipped; to over- 
see the proper replacing of fire apparatus 
after its use at a fire or drill; to test reg- 
ularly the fire alarm system; to see that 
the foam solutions, if any, are properly 
mixed and kept efficient; to see that all 
water cut-offs and valves and fire steam 
valves are kept in good working order 
and that they are plainly marked; that 
roadways are not blocked or torn up for 
any considerable time; that no authorized 
connections are made to fire hydrants or 
unauthorized use made of fire apparatus, 
etc. 


Many Crews Needed 

As many hose crews should be ap- 
pointed from the regular employees of 
the various departments as is deemed 
necessary to handle properly the appara- 
tus on hand, and properly defend the 
plant in case of a fire. In the case of 
a refinery, where the operations are on 
a 24hour basis there should be regu- 
larly appointed crews on each of the 
three shifts. Each hose crew should con- 
sist of six men and they should be 
designated and assigned as follows: one 
captain, two nozzlemen, two hosemen, and 
one plugman. 

Each hose crew should be assigned 
certain apparatus and in case of a fire 
alarm, they should obtain that apparatus 
and no other. 


Two Extra Crews 

There should be two additional crews 
designated; one to be known as the me- 
chanical crew and consisting of a cap- 
tain, two pipefitters and an electrician. 
They should answer all fire alarms and 
should come equipped with the necessary 
tools of their trade. The other should 
be designated first aid crew aud should 


*Bulletin issued by the Association of Fire 
Marshals of the National Petroleum Association. 


Fighting Unit’ 


By Frank G. Benedict 


Sinclair Refining Company 


consist of the first aid man, a crew cap- 
tain and two crew men. 

The first aid man should remain at 
the first aid station and there await orders 
from the fire marshal. The first aid 
man should make all calls to the outside 
for doctors, ambulances, etc. 

The first aid crew should answer all 
fire alarms, carying first aid equipment 
and stretcher, and report immediately to 
the fire marshal. 

Regular fire drills should be held. At 
first these drills should be announced 
in advance and it should be the 
duty of the fire marshal and crew cap- 
tains to see that the men comprising the 
various crews are notified that drill is 
to be held and that they have had some 
instruction in their duties. A sufficient 
number of announced drills should be 
held so that the crews of each shift will 
have experienced one or two and after 
that the drills should be unannounced 
and should be held at irregular inter- 
vals of time. 

1. Location of fire alarm boxes—The 
numbers and locations of the fire alarm 
boxes should be posted on the plant 
bulletin boards and all plant employes 
should memorize the location of each of 
these. 

2. Immediately upon the sounding of the 
fire alarm, the pumper should start the 
fire pump and bring it up to full speed. 

3. Immediately upon the sounding of the 
fire alarm, everyone who is using water 
from the fire mains or hydrants must 
shut off the hydrants and disconnect all 
hose from the hydrants. 


Marshal In Command 


4. The fire marshal should be in su- 
preme command. He should go directly 
to the fire and take command, also get 
in touch with the foreman of the de- 
partment in which the fire is located and 
should be advised by him as to conditions 
of stills, tanks, piping, wiring, etc.; ex- 
tent of the fire and as to what has been 
done, etc. He should give orders to the 
captains of the hose crews as they arrive, 
directing them to hydrants, etc. 

5. Operating foreman and crews in the 
department where the fire is located 
should remain on duty. They should use 
the hand extinguishers, turn on fire steam 
or foamite, start pumping out, etc. The 
operating foreman should report to the 
fire marshal upon his arrival and then take 
all orders from him. 

6. The watchman at the main gate 
should call the superintendent, assistant 
superintendent, etc., if they are off duty, 
in the order in which they are posted 
on a list that should be placed near the 
‘phone in the watchman’s office. He 
should keep a record of all employes en- 


tering and leaving the plant during the 
time of the fire and allow no strangers 
or unauthorized persons to enter or leave 
the plant during the time of the fire. 

7. Operating employes who hear the fire 
whistle at night should proceed immediate- 
ly to the plant and report to the fire 
marshal. 

8. All operating men not assigned to 
hose crews should remain on duty pre- 
pared to run or shut down as directed by 
the fire marshal. 

9. If a fire gets beyond the control of 
the regular fire crews, the fire marshal 
should turn in a general alarm by pulling 
again the alarm box that was first pulled 
or by notifying the power house, the same 
as for the first alarm. The boiler house 
whistle should then sound the general 
alarm. Three distinct blasts should be 
sounded on the boiler house whistle, and 
this should be repeated three times. 

10. When the general alarm is sounded, 
the watchman should immediately call the 
city fire department, and any men off duty 
who can be reached by telephone. 


Report to Marshal 

11. When the general alarm is sounded 
all employes not actually operating stills, 
pumps, etc., should immediately report to 
the fire marshal. Employes who fail to 
report to the plant when the general alarm 
is sounded, should be asked to explain to 
the superintendent why they did not. At 
night, a first alarm should be considered 
the same as a general alarm and all em- 
ployes must report or explain why. 

12. The fire marshal may shut down 
operating units and he should order stills, 
agitators, pumps, etc., to be shut down as 
he finds it necessary to protect property or 
to secure additional men for fire fighting, 
but he must leave at least one man at each 
unit he shuts down—this for safety. The 
fire marshal is in supreme command of the 
entire plant during the time of fire, and 
all his orders must be obeyed. 

13. Certain operators whose duties are 
considered essential should remain at their 
posts of duty in any emergency as long as 
it is safely possible for them to do so or 
until relieved. These operators should be 
designated by the fire marshal and are the 
water pumpman, boiler house man, watch- 
man, etc. 

14. When the fire is under control and 
no more help is needed, the fire marshal 
should order the boiler house to sound 
the recall. 

15. The boiler house whistle should 
sound the recall by blowing one long 
blast. All men not already on fire duty 
or arrived at the plant should turn back. 


Keep Pumps Operating 
16. The fire marshal’ sHould remain on 
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duty after the recall is sounded and until 
the fire is entirely out. When the fire 
is out the fire marshal should see that the 
fire fighting apparatus is properly taken 
care of and put away. 

17. The fire marshal should order the 
fire pumps shut off. The fire pumps 
should not be shut off at the sound of 
the recall, they should not be shut off until 
ordered so by the fire marshal. 

18. Immediately after the fire, the fire 
marshal should make out a full, detailed 
written report and should hand same to 
the superintendent. 

19. General rules for fighting refinery 
fires : 


Obey absolutely the fire marshal. Keep 
cool. : 
Crews, obey your captains. A fire 


brigade must work together like an army. 
Do not start off on your own hook. Do 
not attempt to give orders unless you are 
a captain or the fire marshal. 

Always remember safety first. A fire 
is an unusually dangerous occurrence, so 
be unusually careful. Men are worth more 
than property. This the company never 
forgets, and does not want you to. 

Keep track of all your men. If you 
are a foreman and have a gang near the 
fire, be sure first that all your men are 
safe. Report missing ones to the fire 
marshal. 


Await the Order 

Crew captains report to the fire marshal 
immediately on arrival, get orders from 
him and obey him. Get your hose strung 
out and in readiness, but do not turn on 
the water until ordered to do so by the 
fire marshal. 

Do not turn water on hot tar lines or 
hot brick or concrete walls. 

Do’ not turn water on live wires or 
electrical apparatus. 

Do not use-foamite or soda and acid 
tip-up “extinguishers on electrical ap- 
paratus. 

Use’ only hand pump type (tetrachlor- 
ide) extinguishers on electrical appara- 
tus. 

Try to prevent surrounding units 
and property from catching fire just 
as vigorously as you are trying to put 
out this fire. 

Look out for explosions of oxygen 
cylinders, or oil drums and if any are 
in or near the fire play streams of water 
on them in an effort to keep them cool. 

Spell off nozzlemen and hosemen at 
frequent intervals, especially if they are 
in wet, cold or difficult positions. 

Relieve operating men from fire duty 
as quickly as possible and send them 
back to their regular work using laborers 
to take their places. 

Use available shelter or construct shields 
and get as close to the fire as safety per- 
mits. 

Direct hose streams at the base of the 
fire; if directed high up at the flames, it 
will have little effect. 

Study the plant fire maps that are posted 
in each cart house. 

Study the fire rules at least enough to 
have a working knowledge of them. 


Fire Map Good 
A copy of the plant fire map should be 





posted in each cart house. This map 
should show all buildings, still batteries, 
tanks, dike walls, roadways, railroads, etc. 
It should show the location of all fire 
alarm boxes and fire hydrants, giving the 
numbers of same. It should show the lo- 
cation of telephones. The location of hose 
cart houses and hydrant houses should 
also be shown giving numbers of same 
and equipment in them. The location of 
the fire mains should be shown with all 
cut-offs, valves and pumps plainly marked. 
All fire steam connections and control 
valves should be plainly marked. 

The fire whistle should sound the alarm. 
At the alarm of fire the men comprising 
the various hose crews should immediately 
run to the cart house assigned to them. 
The first two men to arrive at the cart 
house should get the doors open and hold 
them open until the cart is out. The next 
men to arrive should get the cart out into 
the clear. 


Regular Positions 

In running the cart to the fire, the men 
should take regular positions which are 
as follows: two nozzlemen in front pulling 
on the rope; two hosemen behind them 
pulling on the cart handle, and captain and 
plugman behind pushing on the cart. 

The crew should run the cart toward 
the fire as directed by the captain. 

Each crew should take orders only 
from its captain and the crew captains 
should take their orders only from the fire 
marshal who is in supreme command dur- 
ing the time of fire. 

The plugman should open the tool box 
while running; also take out the hydrant 
wrench and the captain should take out 
two hose spanners. 

If possible, when near the fire, the cap- 
tain should run on ahead, report to the 
fire marshal and receive instructions from 
him as to which hydrant his crew should 


* connect. 


The» crew.should run the cart to the 
hydrant and come to a full stop long 
enough to allow the plugman to snub the 
hose by giving it one complete wrap 
around the hydrant. The cart should not 
be again started until the plugman has 
the hose effectively snubbed. The crew 
and the captain should then run on with 
the hose cart, allowing the hose to un- 
reel, to their selected position near the 
fire. 

The plugman should stand with one foot 
on the free-end of the hose and he should 
start opening the main hydrant valve with 
the hydrant wrench. As soon as this valve 
is fully opened, he should remove the caps 
from the hose connections. He should 
then unwrap the hose from around the 
hydrant and connect it to the plug then 
stand ready to open the plug gate valve. 

The plugman should not open the gate 
valve until ordered to do so by his captain 
but should stand by his hydrant and not 
leave it unless relieved. He should also 
keep his eyes on his captain and be ready 
to obey signals. 

The captain should stop the crew when 
they are in position and should see that 
enough slack is reeled out in order that 
the nozzle may be moved about. 


Breaking the Hose 
The hosemen should break the hose con- 
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nection by straddling the hose facing each 
other, and unscrewing the coupling. 
(Couplings are usually made up hand- 
tight and spanner wrenches should not be 
necessary; the captain, however, should 
stand ready with the spanner wrenches 
in case they are needed.) The hosemen 
should drag the hose cart back and off 
to one side, out of the way. 

The nozzlemen should connect the noz- 
zle. One man should straddle the hose 
and the other screw the nozzle onto same. 
They should take positions on opposite 
sides of the nozzle with one hand hold- 
ing onto the handgrip and the other about 
the nozzle near the tip. 


One hoseman should take a_ position 
about three feet behind the nozzlemen and 
the other a position about four feet be- 
hind the first hoseman. 

When his crew is ready the captain 
should report ready to the fire marshal. 
The fire marshal should then order the 
captain to turn the water on. This should 
not be done, however, until so ordered. 

The captain should signal his plugman 
to turn the water on. 

The hosemen should keep the hose 
straight behind the nozzlemen and close 
to the ground. 

The crew should have practice in tak- 
ing out a broken section of hose. 


Removing Broken Section 


The captain should mark a section of 
hosd to be taken out of the line and he 
should then signal to the plugman to 
turn the water off. 

The nozzlemen should run back to the 
end of the marked section nearest to the 
hydrant. Both men should straddle the 
hose facing each other, unscrew the 
coupling, drop the hose and then run back 
and resume their places at the nozzle. 

The. hosemen: should run back to the 
end of the marked section farthest 
from the hydrant. They should strad- 
dle the hose facing each other, unscrew 
the coupling, drag the free end of the hose 
back toward the hydrant, again straddle 
the hose facing each other and connect 
it up. They should then resume their 
regular places. (The captain should stand 
ready with the spanner wrenches if they 
are needed.) As soon as the line is con- 
nected up he should signal the plugman to 
turn the water back on. When the drill 
is over, the captain should signal the 
plugman to turn the water off. The plug- 
man should close the gate valve and the 
main hydrant valve. He should also dis- 
connect the hose from the hydrant. 


The captain and the plugman should 
drain the hose from the nozzle back to- 
ward the hydrant by raising it over their 
shoulders. Disconnect it near the middle, 
if necessary. 

One hoseman should fold the end of 
the hose and fasten it between the bars 
of the reel, and should then guide the 
hose onto the reel. 

The nozzlemen should pull the cart and 
wind up the hose. 

The other hoseman should guide the 
cart. 


The captain should see that the nozzle, 
wrenches, etc., are properly replaced and 
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that the hose cart is properly placed in the 
cart house. 
Talk It Over 

After the drill the fire marshal, crew 
captains, observers, plant officials, etc., 
should congregate at some convenient 
place and indulge in a free and open dis- 
cussion and criticism of ‘the fire drill just 
held. A written examination should be 
given, questions asked being those perti- 
nent to what should be done in case of a 
fire at certain places, location of fire ex- 
tinguishers, procedure in emergencies and 
questions pertaining to the fire rules, etc. 
The same set of questions should be used 
for each shift. This will tend to create 


some rivalry and also show whether or 
not the bulletin boards are being studied. 

1. When you see a fire, immediately 
notify the head of the department’ where 
it is located as he is responsible. 

Keep your head and do not get excited. 

If the fire is at the stills, notify the 
stillman. 

If the fire is at the agitators, notify 
the treater. 

If the fire is in the car department, 
notify the foreman, and so forth. 

But, if the man _ in charge is not 
around; or you think that delay will cause 
serious damage, turn in the alarm your- 
self. 


Metallization in the Oil 


W. have had the occasion to discuss 


the question of protecting iron and 

and steel surfaces against oxi- 
dation and attack by corrosive chemicals, 
from the standpoint of the oil refinery. It 
is safe to say that this is a matter which 
is continually agitating the minds of re- 
finery superintendents and engineers, and 
one that is never so far from actual so- 
lution as when it is apparently conclusive- 
ly solved. The point is that there are 
many different agents and methods which 
can be used to advantage for this pur- 
pose, but it is still doubtful which will 
give the best results. It is therefore in- 
teresting and indeed important to every 
oil man, who is concerned with this mat- 
ter, to consider carefully all the available 
rust- and oxidation-proof methods and 
to select that one which will give him 
the best results under his special operat- 
ing conditions. It is quite conceivable that 
one method may be better for one refin- 
ery than it might be for another. 

Any refinery engineer, who has had ex- 
perience along these lines, wilk testify to 
the insidious character of the rusting 
process. It goes on slowly, without mak- 
ing any noise, but its results are as effec- 
tive as if they had been produced with the 
force of explosion. Everywhere around 
the oil refinery, where the metallic parts, 
the pipes, the tubes, the wires, stills, agi- 
tators, tanks are exposed to the action of 
acids, corrosive chemicals and just ordi- 
nary air and moisture, the effects of rust- 
ing and oxidation can be seen. There is 
no question but that the loss of time and 
material, the cost of repairs, etc., are very 
high due to this simple process. 


Conditions of Rusting 

It should be remembered that the rust- 
ing of iron is effected by the combined 
action of moisture and oxygen, and in this 
connection the slightest trace of moisture 
will be sufficient to effect the rusting of 
the metal. Then again rusting is effected 
by the sulphurous acid in the flue gases 
from the boiler plant, by the carbon di- 
oxide in the air and particularly by mists, 
as well as by the generation of electrical 
potential between iron and iron, or iron 
and steel. Futhermore iron behaves quite 
differently in the rusting process depend- 


By Ismar Ginsberg 


ing on the quality of the iron and its 
properties. Thus steel is generally quicker 
destroyed by corrosive agents than 
wrought iron, and the latter more quickly 
than cast iron. Furthermore, it must be 
remembered that when the metal is in con- 
tact with liquids, as in the case of tanks, 
stills, condensers and other oil refinery 
apparatus, the tendency for it to be de- 
stroyed is greater than when the metal 
is just exposed to the air. 

It is further true that when the metal 
is riveted together, there appears to be 
greater corrosion than when the sheet is 
homogeneous. It has been concluded that 
the greater corrosibility is due to the 
galvanic action that is induced between 
the rivet and the metal of the sheet. It 
is of course well known that when the 
rivets are hammered together, a certain 
degree of compression is effected on the 
metal in the neighborhood of the rivet, 
and the result is that there will be two 
different kinds of metal in contact with 
each other around the rivet hole, although 
they are both intrinsically iron. Never- 
theless, it is this that brings about the 
generation of galvanic currents, which has 
such potent action in accelerating the ox- 
idation and destruction of the iron. Be- 
sides these influences there are many 
others which are found in the oil refinery 
and which affect the status of the iron, 
seeking to convert it back again into the 
oxide form and thus accomplish its de- 
struction. It is for this reason that the 
subject of metal corrosion and rusting is 
such an important one to the oil refinery 
engineer. 


Preventive Methods 

He must be able to answer the question 
as to which of the various methods that 
are available to him for protection of iron 
surfaces against rusting and corrosion 
is the most suitable to use under his ex- 
isting operating conditions. 

This is to be sure not a simple querry 
and one that requires considerable 
thought. It is true that engineers and 
chemists have worked out various means 
for protecting the metal against rusting 
and corrosion by interposing between it 
and the destructive agencies a coating of 


some sort that is not in itself affected by. 
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2. If the fire is in a tank on the tank 
farm; or in an unoccupied building, turn 
in the alarm yourself. 

3. Turn in a fire alarm by pulling 
down the lever of the alarm box nearest 
to the fire. Do not pull any other alarm 
box, as this would turn in a false alarm, 
or telephone the power house telling ex- 
actly where the fire is, or run to the 
power house and tell the man in charge 
exactly where the fire is. 

4. The power house whistle will sound 
the fire alarm. Blow three blasts of the 
whistle to indicate a fire. Follow this by 
short regular blasts counting the number 
of the alarm box pulled. 


Refinery 


these media. This would appear to be the 
most suitable of the methods at first 
glance, but it is common knowledge that 
in the first place it is not absolutely true 
that these coatings are not themselves at- 
tacked by the corrosive agents and in time 
destroyed, and furthermore that it is very 
difficult to obtain a coating or film that 
will remain impervious for any great 
length of time. It woud appear as if the 
proper thing to do is to render the metal 
itself mnon-rusting by effecting some 
change in its intrinsic make-up. 

It is a fact that this problem has agi- 
tated the minds of men for many cen- 
turies, and it is true that samples of 
wrought iron have been uncovered in In- 
dia which show no signs of rusting, al- 
though they have been exposed for thou- 
sands of years to the action of rust-pro- 
ducing agents. 

‘Before going into details on the metal- 
lization process, it should be mentioned 
that rusting has been stopped in the case 
of boilers, pre-heaters, feed water heaters, 
condensers and the like by allowing a cur- 
rent to pass through the apparatus while 
it is being used. Good results have been 
obtained in this manner and no rust at 
all has been found under these conditions 
on the inner surfaces of the metal. Fur- 
thermore, the passage of the current also 
had the effect of preventing the formation 
of boiler scale. 


Electrical Process 

It is customary in this process to in- 
troduce the current through a piece of 
sheet metal which hangs in the boiler and 
serves as the anode, the boiler itself being 
the cathode. What happens is that the 
anode is rather quickly decomposed due to 
the rust formation, while the metal of the 
boiler remains entirely unchanged. The 
greater the proportion of carbon in the 
sheet iron, constituting the anode, the 
more rapidly is the metal destroyed. Pol- 
ished iron can be protected against rusting 
for some time by means of the inoxide 
process. This process results in the for- 
mation of a coating of magnetic oxide cf 
iron, FesO., and is used largely in the pro- 
tection of instruments and firearms. 

The process of protecting iron and steel 
against rusting by coating it with a metal- 

(Continued «n page 42) 
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HE motoring public is generally 
aware of the fact that ease of start- 
ing and acceleration are due largely 
to the more volatile components in gaso- 
line. “Detonation” was not recognized, ex- 
cept as a “carbon knock” until about 
twelve years ago, when the refineries be- 


gan to include more and more of the ~ 


heavier fractions in commercial gasoline, 
steadily raising the end point from 300 
degrees Fahrenheit to 437 degrees Fahren- 
heit, compelling the manufacturer of 
motor vehicles to build engines of lower 
compression pressures. 

Natural gasoline, being composed only 
of the more volatile components of fed- 
eral specification gasoline, and used gen- 
erally to increase the volatility of motor 
fuel, is, by virtue of its volatility, essen- 
tially the cream of the gasoline fraction. 

For the tests reported in this paper, 
straight run gasoline, obtained through a 
local dealer, having the A. S. T. M. distil- 
lation curve as shown by Curve 2, Figure 
1, and A. P. I. gravity 57.5, was used as a 
standard blending stock. For acceleration 
and power tests this straight run stock 
was blended with natural gasoline here- 
after designated as natural gasoline sam- 
ple No. 1, having the A. S. T. M. distilla- 
tion curve as shown by Curve 6, Figure 
1 and A. P. I. gravity of 77.1 and 94 per 
cent recovery. In addition to these two 
fuels, blends containing 10, 25 and 50 per 
cent by volume of natural gasoline No. 
1 were made, having the distillation curves 
as shown by Curves 3, 4 and 5, Figure 1, 
and A. P. I. gravities of 60.4, 63.0 and 
66.9. Curve 1, showing the federal speci- 
fication gasoline, is given for reference in 
Figure 1 and all other figures showing 
distillation curves. 

The first tests conducted were for ease 
of starting and freedom from backfiring. 
These tests were made on a Franklin air- 
cooled, six-cylinder, valve-in-head engine, 


driving an air dynamometer. It would 
be desirable to make these tests on a cold 
engine to represent actual starting condi- 
tions, but this is practically impossible 
because the engine becomes warm while 
the test is being made, making consistent 





results on a cold engine out of the ques- 
tion. For this reason these tests were 
made after the engine was at operating 
temperature. But in order to approximate 
starting conditions, the exhaust manifold 
was not connected to the hot spot on the 
intake manifold as is the standard method 
of operation. This method of testing with 
the intake manifold unheated is designated 
on the curves by “heat off.” 


Starting Test 
The starting test was conducted by set- 
ting the throttle at one-fourth open, clos- 
ing the choke, and pressing the starter 
button until the first explosion occurred, 
when the engine would operate under its 
own power. The ease, or rather difficulty, 
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of starting is indicated by the number of 
revolutions of the engine before the first 
explosion. The tests were repeated six 
times and averaged, with the results 
shown in Table I and by the lower curve 
of Figure 2. 
TABLE I 
Number of 


Revolutions Required 
to Start Engine, 
Throttle One-Fourth 
Open, Choke Closed. 

4.0 


Percentage of 
Natural Gasoline 
No. 1 in Blend 

0 


10 3.0 
25 2.5 
50 2.0 
100 1.5 
The tests to determine tendency to 


backfire consisted in determining the slow- 
est speed at which the engine could be 
operated without a sudden opening of the 
throttle to the full open position causing 
a backfire. The data obtained in this 
series of tests are given in Table II and 
are represented by the upper curve in 
Figure 2. It was found that the engine 
could not be operated at less than 1,000 
R.P.M. with the straight run gasoline 
without causing a backfire when the throt- 
tle was suddenly opened, but that the en- 
gine could be operated at 200 R.P.M. when 
using natural gasoline No. 1 without 
causing a backfire upon sudden opening 
of the throttle. 


TABLE II 
Minimum R.P.M. 
Required to Prevent 
Ss Backfiring Upon 
Percentage of Sudden Opening of 
Natural Gasoline Throttle to 
No. 1 Blend Full Position 


0 1,000 
10 870 
25 ‘ (830 
50 750 

100 200 


Laboratory acceleration tests were made 
with the same fuels on the same engine, 
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with the manifold unheated. These tests 
consisted.in méasuring the time required 
to accelerate the engine and air dynamom- 
eter from 700 R.P.M. to 1600 R.P.M. 
The initial speed of 700 R.P.M. was 
chosen because it was the lowest speed at 
which the engine would operate smoothly 
on the straight run gasoline. These data, 
reported in Table III and Figure 3 ,repre- 
sent the average of six check determina- 
tions. The time required to accelerate this 
engine with the unheated manifold from 
700 R.P.M.:-to 1600 R.P.M. when using 
straight run gasoline was almost 0.08 min- 
utes (4 4/5 seconds). The time required 
decreased steadily with increasing natural 
gasoline in the fuel blend to 0.053 min- 
utes (3 1/5 seconds), when using straight 
natural . gasoline. 


Heavier Load 

Further acceleration tests were con- 
ducted with the exhaust heat on the in- 
take manifold, as is the usual method for 
this engine. With the intake manifold 
heated, the engine could be operated 
smoothly at 300 R.P.M. on the straight 
run gasoline. Accordingly these tests con- 
sisted in measuring the time required to 
accelerate the engine and dynamometer 
from 300 R.P.M. to 1600 R.P.M. The 
results are given in Table III and Figure 


Larger paddles were then bolted on the 
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arms of the air dynamometer to increase 
the load on the engine. Acceleration tests 
were then made in the same manner as 
described, from 350 to 500 R.P.M. and 
from 325 to 475 R.P.M. 

The data obtained from these tests are 
tabulated in Table III and plotted in Fig- 
ure 3. 

Comparison of these data brings out 
several interesting facts. 

1. Time required to accelerate to 
relatively high speeds, 1600 R.P.M., 
under light or moderate load, and at 
very low speeds, is less for natural 
gasoline than for straight run gasoline. 

2. With a heated manifold the best 
acceleration is obtained with 30 per 
cent natural gasoline in the blend, when 
the engine operating under moderate 
load, and with 15 per cent natural gaso- 
line in the blend when operating at 
moderate load but at low speeds. 

3. With a heated manifold and ac- 
celerating from very low speeds, the 
best results are obtairied with about 50 
per cent of natural gasoline in the 
blend. 

4. A heated manifold gives better ac- 
celeration except with very volatile fuel 
such as straight natural gasoline or 
those blends containing large amounts 
of natural gasoline. 

It must be kept in mind that the con- 
ditions throughout all tests were such 





TABLE III. 


Minutes Required to Accelerate 


Moderate Load 


Percentage of Cold Manifold 


Hot Manifoid 


Heavy Load 
Hot Manifold 


Natural Gasoline From 700 to From 300 to From 350 to From 325 to 
No. 1 in Blend 1600 R.P.M. 1600 R.P.M. 500 R.P.M. 475 R.P.M 
0 0.079 0.08 0.0475 0.039 
10 0.077 0.071 0.045 0.037 
25 0.074 0.064 0.047 0.036 
50 0.070 0.069 0.05 0.035 
100 0.053 0.074 0.052 9.035 
TABLE IV. 


Percentage of 
Natural Gasoline 


No. 1 in Blend 500 to 1200 R.P.M. 
0 060 


10 060 
25 060 
50 067 


Percentage of 


.410 
TABLE V. 


Minutes to Accelerate 


7 Minutes to Accelerate 
4-Cylinder Engine—Heat On 
10 to 40 Miles per Hour 5 to 25 Miles per Hour 

400 200 


6-Cylinder Engine—Heat On 


387 188 
385 195 
390 200 


.200 


Horsepower at 


Natural Gasoline 500 R.P.M. to 1400 R.P.M. 1000 R.P.M. 
No. 1 in Blend Heat Off Heat On Heat Off Heat On 
0.120 0.112 28.4 27.2 
10 0.109 0.1085 28.7 27.9 
25 0.108 0.102 28.0 28.1 
50 0.104 0.101 27.6 27.9 
100 0.102 0.100 27.3 27.7 


Minutes to Accelerate 


from 500-1400 R.P.M. 


LABORATORY TESTS 
Buick 6 CYL. 


Electric Dynam. 


FIG. NO.5 








as usually obtain in modern automobile 
engines built and adjusted for ordinary 
commercial gasoline, and that engine or 
carburetor characteristics play a very 
important part. For this reason further 
tests on engines of other types were 
considered necessary to show the effect 
of full volatility independent of any in- 
dividual engine characteristics. 


Road Tests 

The data given in Table IV and plot- 
ted as the broken line in Figure 3 were 
obtained by determining the time re- 
quird to accelerate a four-cylinder, ell- 
head, water-cooled Hinkley truck engine 
from 500 to 1200 R.P.M. The engine 
was governed at 1200 R.P.M. so that 
this speed could not be exceeded. The 
manifold was of the ramshorn type and 
heated. This type of manifold has 
pockets in which the less volatile liquid 
fuel collects at low gas velocities and 
is swept out of the manifold into the 
cylinders at the higher gas velocities 
accompanying higher speeds. For this 
reason the distribution of the less vola- 
tile fuel is poor, giving results which 
differ somewhat from those obtained on 
the six-cylinder air-cooled engine. How- 
ever, this test verifies the conclusion 
that for consideration of acceleration 
the volatility should not exceed that 
corresponding to 30 per cent natural 
gasoline if the intake manifold is heat- 
ed by the full heat of the exhaust. 

Actual road tests for acceleration 
were made with one of the University’s 
test cars, a Studebaker standard six 
chassis, ell-head, water-cooled engine. 
These tests were made by _ observing 
the time required to accelerate from 10 
to 40 miles per hour and from 5 to 25 
miles per hour with a heated manifold. 
In order to eliminate any wind effect 
the test was conducted by driving up 
and-dewn a chosen section of level 
highway and averaging the results. The 
third and fourth columns of Table IV 
and the curves of Figure 4 give the re- 
sults of these tests. 

The results of the road tests are ex- 
actly equivalent to those obtained in the 
laboratory, and verify the conclusion 
that with a manifold heated by the full 
heat of the exhaust, a fuel volatility 
corresponding to that of a 30 per cent 
natural gasoline blend gives the best 
acceleration to relatively high speeds, 
and that a fuel~ volatility correspond+ 








36 THE REFINER AND NATURAL GASOLINE MANUFACTURER 





ing to that of i5 per cent natural gaso- 
line blend gives the best acceleration at 
low speeds. 

The three engines used in the above 
tests were equipped with manifolds 
heated by the full heat of the exhaust. 
Further tests were made on a Buick 
six-cylinder, valve-in-head, water-cooled 
engine cqnipped with an intake mani- 
fold hvated by the full heat of the ex- 
haust only when the throttle is nearly 
closed. As the throttle is opened, a 
butterfly valve in the exhaust pipe is 
opened automatically, allowing the ex- 
haust gases to pass directly through the 
exhaust pipe without heating the intake 
manifold. Acceleration tests were 
made on this engine in the same man- 
ner as has been described. The re- 
sults (Table V and Figure 5) are quite 
different from those obtained on en- 
gines in which the entire heat of the 
exhaust strikes the intake manifold. 
In the tests reported in Table V and 
plotted Figure 5, “Heat Off” indicates 
no exhaust heat on the intake manifold, 
and “Heat On” indicates a _ variable 
amount of heat decreasing with opening 
throttle in the manner described. 

The power developed at 1000 R.P.M. 
with open throttle was determined by 
means of the electric dynamometer. As 
part of the exhaust gases by-pass the 
intake manifold at open throttle, “Heat 
On” indicates less heat than in the case 
of the other engines. 


manifold as the fuel volatility is in- 
creased from that corresponding to the 
straight run gasoline to that corres- 
ponding to straight natural gasoline, 
and a similar somewhat larger increase 
in acceleration with a cold manifold. 
Table II shows a 33 per cent increase 
in acceleration from 700 R.P.M. with a 
cold manifold on the air-cooled engine. 
The difference in the case of the hot 
manifold may be largely explained as 
due to the differences in manifold heat- 
ing control. With cold manifolds the 
results are similar, differing in degree 
only, and may be explained as due to 
the different engine characteristics and 
to the different speeds at which the 
tests were run. 


Generalizations 
As is to be expected, the power read- 
ings indicate a greater power output 
with a cold manifold, at least with the 





less volatile fuel. The reason for the 
power increase in the case of more 
volatile fuel, when using a heated mani- 
fold, is not clear, unless it be due to the 
carburetor characteristics or adjust- 
ment. The curves of Figure 5 indicate 
that under the conditions of the test 
the power output may be slightly in- 
creased by using a more volatile fuel 
that the straight run gasoline, but that 
power may be slightly decreased if the 
fuel is too volatile. About 30 per cent 
of natural gasoline in the blend gave 
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ural gasoline gave the maximum power 
with a cold manifold. It will be noticed 
that the decrease in power when using 
straight natural gasoline is negligible 
with a heated manifold and more no- 
ticeable with a cold manifold. These 
results neeu further verification before 
they may be taken as general truths. 


The acceleration tests on engines of 
four different types are sufficiently 
complete to allow a few generalizations. 

1. With a cold manifold, or a mani- 
fold heated to a limited degree only, 
the best acceleration is obtained with 
the most volatile fuel. 

2. With -a manifold exposed to the 
full heat of the exhaust, the best accel- 
eration is obtained with a fuel having 
a volatility equivalent to that of a 15 
to 30 per cent natural gasoline blend, 
depending upon whether acceleration 
to moderate or high speeds, respective- 
ly, is desired. 

3. For acceleration at extremely low 
speeds a more volatile fuel is desirable. 

4. A manifold heated at least to a 
limited extent gives better acceleration 
with all fuels tested. 


Anti-Knock Properties 
Testing the knocking properties of a 
fuel is at best rather difficult, and, as 
no tentative standard method for mak- 
ing these tests is recognized, the re- 
sults reported by various investigators, 
using different methods, are frequently 

























































































These results show a 12 per cent in- the maximum power with a heated _ in poor agreement, and not comparable 
crease in acceleration with a heated manifold and about 10 per cent of nat- at all. For these reasons it is necessary 
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19) 10 1?) 40 50 60 
to outline in some detail the method 
used for determining the anti-knock 
properties of natural gasoline. 

A Delco light engine equipped with a 
high compression head (ratio 6.5 to 1), 
a standard Ford carburetor, bouncing 
pin and Prony brake to aid in control- 
ling the speed was used in all the tests. 
The engine is air-cooled, v: ’ -e-in-head, 
single-cylinder engine, mounted with 
direct driven generator on a common 
base. The vaporizer supplied as stand- 
ard equipment with the engine, having 
no float chamber, needle valve or throt- 
tle, was found unsatisfactory and was 
replaced by the standard Ford carbu- 
retor. 

The bouncing pin, developed by the 
Research Laboratories of the General 
Motors Corporation is a satisfactory 
device for measuring the intensity of 
engine knock, and is widely used for 
this purpose. Essentially, the bounc- 
ing pin consists of a heavy pin resting 
on a small piston flush with the inner 
surface of the engine head. The piston 
is backed by a heavy spring, so that 
during normal combustion the pin 
moves up and down only a few thou- 
sandths of an inch, resting on the small 
piston. But when detonation occurs in 
the combustion chamber the bouncing 
pin is thrown upward clear of the pis- 
ton, with an amplitude dependent upon 
the intensity of the knock. In order 
to measure the amplitude of motion of 
the bouncing pin, and thereby the 
knock intensity, electrical contacts were 
placed above the pin, which are pushed 
together when the pin is thrown free 
of the piston, making a longer contact 
as the intensity of detonation increases. 
These contacts are connected in series 
with a 110-volt D. C. power line, a 50- 
watt lamp and an electrolytic cell filled 
with 10 per cent sulphuric acid. The 
volume of electrolytic gas produced in 
the cell per unit of time is equivalent 
to the intensity of the engine knock, 
and the time required to produce a unit 
quantity of gas varies inversely as the 
intensity of the knock. 

As we wished to measure the tend- 
ency of different fuels to knock, and 
not the relative intensity of the knock 
produced, the bouncing pin was used in 
these tests to indicate when a knock 
of a predetermined intensity was set 
up in the engine. 

Series of Tests 
A series of tests consisted in running 
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the engine with a constant throttle, 
constant carburetor adjustment, at a 
constant speed of 1200 revolutions per 
minute, with the different fuels, and 
measuring the degrees spark advance 
before top dead center that would cause 
the engine to knock with the prede- 
termined intensity as indicated by the 
bouncing pin. For comparison, benzol 
blends were run alternately with the 
natural gasoline blends, and the final 
results represent the relative effective- 
ness of natural gasoline to benzol in 
preventing engine knocking when 
blended with straight run Mid-Conti- 
nent gasoline. 

In starting a series of knocking tests, 
the engine was first run at full load for 
about 45 minutes to get it thoroughly 
warmed to operating temperature. Then 
the carburetor and spark advance were 
adjusted carefully until the engine was 
knocking mildly but consistently on 
straight run gasoline. The bouncing 
pin was carefully cleaned and adjusted 
to give one-half cubic centimeter of gas 
in 50 seconds. The carburetor bowl 
was then drained and the supply of 
natural gasoline blend connected. The 
spark advance was then adjusted with 
everything else constant, until one-half 
cubic centimeter of gas was collected 
in 50 seconds. The bowl was then 
drained and a check run made on 
straight run gasoline. If consistent re- 
sults were obtained a benzol blend was 
then tested in the same manner. Ii the 
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results were inconsistent the data were 
rejected and the run repeated. 

For making knocking tests three dif- 
ferent samples of natural gasoline were 
blended with straight run gasoline and 
compared with similar benzol tests. 
Sample No. 1, having an A. P. I. gravity 
of 77.1, with 94 per cent recovery, was 
made into 10, 25 and 50 per cent blends 
as shown in Figure 1. 

Sample No. 2 was a special research 
sample and represents the residue ob- 
tained after removing the butanes and 
pentanes from Oklahoma natural gaso- 
line by careful fractionation. This 
sample had an A. P. I. gravity of 65.2, 
with 100 per cent recovery and an A. S. 
T. M. distillation as shown by Curve 7 
in Figure 6. 15, 30, 45 and 60 per cent 
blends were made as indicated in Fig- 
ure 6. 

Sample No. 3 is a composite sample 
of stabilized gasoline obtained from a 
number of plants. This sample had an 
A. P. I. gravity of 83.9, a recovery of 
90 per cent, and an A..S. T. M. distil- 
lation as shown by curve 6, Figure 7, 
It is the most volatile sample tested 
and shows the best anti-knock proper- 
ties. Blends of 15, 30 and 45 per cent 
were made as indicated in Figure 7. 

For comparison, 10, 20, 30 and 40 per 
cent benzol blends were made as indi- 
cated by the A. S. T. M. distillation 
curves in Figure 8. 


Compared With Benzol 

At least two series of runs were made 
with each series of natural gasoline 
blends, under different carburetor and 
throttle adjustments. This was done 
to eliminate so far as possible any pe- 
culiar conditions of engine or atmos- 
phere that might exist on one day or at 
one particular set of adjustments. It 
is sometimes surprising what a rela- 
tively powerful influence a slight change 
in conditions will have. Opening a 
window, changing the temperature or 
weather conditions, will frequently have 
as much effect as 10 per cent of benzol. 

Having explained the method of mak- 
ing knocking tests, the detailed data so 
obtained will now be presented in tabu- 
lar form. Figures 9 and 10 indicate how 
the data were plotted to determine the 
relative values of benzol and natural 
gasoline as anti-knock materials. These 
figures represent the data obtained on 
different days under different condi- 
tions, but with the sanie fuels. Al- 
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though different degrees of spark ad- 
vance were obtained the relative values 
of benzol and natural gasoline as ob- 
tained in different series of runs are 
practically identical. 

These data and other similar data 
obtained for the other blends plotted 
against equivalent benzol value in Fig- 
ure 11, show the consistency of this 
method and the relative values of the 
different natural gasolines as compared 
to benzol when blended with straight 
run Mid-Continent gasoline. 

Natural gasoline sample No. 3 is the 
most volatile, and shows the best anti- 
knock properties. Sample No. 1, a less 
volatile gasoline, has a somewhat sim- 
ilar curve lower on the scale. Sample 
No. 2, which contains only the last 30 
per cent of natural gasoline, seems to 
possess anti-knock properties identical 
with sample No. 1 up to 30 per cent in 
the blend, but in greater amounts sam- 
ple .No. 2 shows less anti-knock prop- 
erties than sample No. 1. 

Because the natural gasolines used 
are very different in volatility, sample 
No. 2 containing no butane or pentane, 
and sample No. 3 containing relatively 
large amounts of these volatile com- 
pounds, it seemed that somewhat more 
consistent results might be obtained if 
benzol equivalents were plotted against 
some value representing volatility. For 
lack of a better value, the benzol equiv- 
alents are plotted against the tempera- 
ture at which 50 per cent of the fuel is 
distilled in the A. S. T. M. distillation. 
Because all the loss on distillation may 
be assumed as composed of the more 
volatile part of the distillate, the 50 per 
cent point is figured backward from 


the upper end of the distillation curve. 


Figure 12 gives the results of these 
computations in graphical form. The 50 
per cent point is not a true measure of 
volatility, and the compositions of the 
natural gasolines are very different, but 
Figure 12 indicates at least qualitatively 
the importance of volatility as a meas- 
ure of anti-knock properties. 

In order to indicate the different re- 


‘sults that might be expected from dif- 


ferent methods of making knocking 
tests, a complete plot of all data taken 
in one series is given as Figure 13. The 
degrees spark advance corresponds 
roughly to the compression ratio and 
represents the knocking tendency of 
the engine. The seconds to collect one- 
half cubic centimeter in the burette of 
the bouncing pin device varies inverse- 
ly as the intensity of knock. 

If the fuels were compared at 40 de- 
grees spark advance, by measuring the in- 
tensity of knock, entirely different re- 
sults would be obtained than if the fuels 
were compared at constant knock intensity 
of 45 seconds by measuring the spark ad- 
vance. Tabulations on different bases are 
given in Table VI in order of anti-knock 
value. 

TABLE VI. 

Relative Anti-Knock Value of Blends, Based on 
Spark Advance Spark Advance 
for Intense for Steady 
Knock, 40 Sec. Knock, 50 Sec. 
100% Natural 100% Natural 
30% Benzol 30% Benzol 
60% Natural 60% Natural 
45% Natural 45% Natural 
30% Natural 30% Natural 
25% Natural 25% Natural 
20% Benzol 20% Benzol 
10% Benzol 10% Benzol 


15% Natural 15% Natural 15% Natural 
Straight Run Straight Run Straight Run 


Another interesting point is brought out 
by the data plotted in Figure 13. Note 


Knock Intensity 
at 40° Spark 
100% Natural 
60% Natural 
30% Benzol 
45% Natural 
30% Natural 
25% Natural 
20% Benzol 
10% Benzol 
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that a 30 per cent natural gasoline blend 
detonates at a 45-second intensity when 
the spark is set at 42 degrees advance, and 
that a 20 per cent benzol blend knocks 
with the same intensity under the same 
conditions. But at a knock intensity cor- 
responding to 60 seconds the 30 per cent 
natural gasoline blend will stand 39.7 de- 
grees spark advance and the benzol only 
37.5 degrees. At 37 degrees spark ad- 
vance a-30 per cent natural gasoline blend 
will cause the bouncing pin to register 
one-half culfic centimeter in 100 seconds, 
and a 20 per cent benzol blend will regis- 
ter the same amount of knocking in 65 
seconds, although the two blends show 
the same properties at 42 degrees spark 
advance. Similar tendencies are evident 
with all natural gasoline and benzol blends 
tested. 

In general, we may say that the inten- 
sity of knock, as engine conditions are 
made worse, increases more rapidly with 
natural gasoline than with benzol, and 
also the intensity of knock decreases more 
rapidly with natural gasoline as engine 
conditions are improved. As on our ad- 
justment, 50 seconds registered for one- 
half cubic centimeter corresponds to a 
steady but not violent knock, longer pe- 
riods than 50 seconds really represent so- 
called “rough running” rather than “de- 
tonation.” These data lead to the con- 
clusion that natural gasoline blends should 
give a smoother-running engine than ben- 
zol blends of equal anti-knock properties. 

In general, we are justified in conclud- 
ing that natural gasoline blended with 
straight run Mid-Continent gasoline is 
equivalent to two-thirds as much benzol 
containing not more than 50 per cent of 
natural gasoline. 
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exchangers). This fractionating equip- 
ment is all of the latest type of South- 
western bubble towers, control sections 
and condensers. The crude is raised in 
temperature to about 200 degrees F. in its 
travel through the control sections. It is 
then conducted to three Southwestern heat 
exchangers presenting 100 square feet of 
exchanger surface each, where it flows 
countercurrent to the hot residuum from 
the last still in the continuous system, and 
here it is heated to 350 to 375 degrees F. 

From the exchangers the crude is con- 
ducted to the evaporator or separator, 
which is actually a bubble tower. The 
crude enters the tower at about two-thirds 
of its height where the vapors are liber- 
ated, conducted through a 10-inch vapor 
line to a separate tower-fractionated, then 
condensed and removed to run down. 
About 50 per cent of the entire gasoline 
yield is removed from the crude in this 
manner. The crude, accumulating at the 
bottom of the separator is conducted to 
the still and subjected to the usual distil- 
lation procedure. 

Temperature Control Automatic 

The towers, or dephlegmators; are: all 
subject to temperature control by the in- 
stallation of individual Foxboro automat- 
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ic recorder controllers. In this connec- 
tion it is interesting to note the employ- 
ment of the locomotive or air brake type 
of air compressor, which the company 
has installed to furnish a constant supply 
of compressed air for the operation of 
the control instruments. These machines 
are automatic in their operation, com- 
paratively inexpensive in cost, and besides 
requiring very little space for installing, 
requiring little or no attention. It is 
explained that they can be set to the re- 
quired pressure, supplied with steam, and 
except for occasional inspection, can be 
almost forgotten. 

Another item of interest in control work 
is the employment of a Willson-Maeullen 
Pyrometer. This instrument has 43 con- 
tact points, showing the temperature of 
practically all points of interest about the 
plant equipment. The operator is thus 
provided with information as to the ac- 
curate operation and functioning of each 
piece of equipment with which he is work- 
ing. 

The plant is equipped with both steam 
and electrically driven pumps for trans- 
ferring, loading and ‘charging oil: In line 
with the usual trend of refiring organiza- 
tions on the West Coast the company has 


standardized on one type of steam pump, 
in this instance—National Transit—in 
sizes, 12x9x18-inch, 10x7x12-inch and 12 
x12x12-inch; with two large pumps of 18 
x14x24-inch in size. These pumps handle 
crude oil, hot and cold residuum, and 
water. 

With the exception of the two large 
steam pumps mentioned. above, in posi- 
tion at the rear of the building, all other 
pumps are electrically driven Dayton 
Dowd centrifugal pumps, ranging in size 
from 1%, 2, 3, 6 and 10-inch, which are 
driven by Western Electric motors rang- 
ing from 1 horse power to 50-75 and 150 
horse power motors. These later driving 
the large 10-inch pumps. There are 20 
pumps of this type in the main pump 
house with five or six more located at 
points of advantage about the plant. 

Electricity is brought into the plant for 
power purposes through a high tension 
line at 33,000 volts. At the plant it is 
stepped down to 440 volts for power use. 
The electricity for lighting is brought in 
at 4400 volts and stepped down to 220 
volts on the plant yard. Further, to re- 
duce the fire hazard,-each motor is pro- 
vided with automatic electric switches, ac- 
tuated by oil sealed, flash proof contact 
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The refiner who installs a cracking proccss 
limited to light charging stocks is always in the 
frying pan or in the fire 


To buy his charging stock is proving to be a 
costly procedure due to the increasing demand 
for these fractions, and to install additional 
equipment in order to manufacture it increases 
his investment and his overhead and decreases 
his profit 


The refiner who installs the Dubbs Process 
charges the cheapest oil available to his crack- 
ing plant and obtains the highest yield and the 
greatest profit 





Universal Oil Products Company 
Owners of the Dubbs Process 
310 South Michigan Ave 
Chicago, Illinois 








40 THE REFINER AND NATURAL GASOLINE MANUFACTURER 


JULY, 1926 


I. C. C. Rate Change Puts Higher Charges 
on Group 3 Refineries 


Tulsa, Okla.—In perhaps the most dras- 
tic decision in the history of petroleum 


rail rates, the Interstate Commerce Com-. 


mission early this month fixed a differen- 
tial schedule, whose adoption by the car- 
riers may result in $10,000,000 annually 
being added to the gasoline bill from 
group 3 territory. 

The new rates came in the case of what 
has come to be known as the effort to 
Kansas refiners to get an increased differ- 
ential. The new schedules allow Kansas 
refining points lower rates ranging of 
from 2 to 7 cents a hundred on gasoline 
and other petroleum shipments into what 
is known as Standard of Indiana terri- 
tory. 

Effect of the decision can not be known 
until carriers have acted in the matter. 
Many rate experts are doubtful about the 
carriers taking full advantage of the de- 
cision, on account of the possibility of re- 
ducing the volume of petroleum traffic, 
thus driving its transportation to pipe 
lines, as crude oil, for refining in the sev- 
eral centers of the northern territory. 

From the view of refiners of Oklahoma 
and North Texas, the new rates mean a 
staggering advantage to refiners with 
plants in Kansas. With rates from 2 to 7 
cents lower, Oklahoma refiners see the 
Kansas plants favored over such an ex- 
tensive territory that the latter will have 
a distinct trade advantage. 

Aside from its effect in the matter of 








bottoms, which are located in a separate 
switch building. Pressing a butten at 
the motor on the pump desired is all that 
is required for starting and operating a 
pump. 

Treating 

The company treats all its gasoline and 
kerosene in two 1000 barrel agitators, us- 
ing both acid and caustic. After chemical 
treatment the oils are subjected to contact 
clay treatment. Figure 6 shows the lower 
or ground floor arrangement of the con- 
tact clay system or filter house. The 
gasoline and kerosene are handled by sep- 
arate mixing units and filtered through 
separate No. 7 Sweetland filter presses. 
The gasoline, or kerosene, is pumped into 
the bottom of the perpendicular mixing 
chamber, while the clay is dropped in pre- 
determined quantities into the top of the 
mixing chamber. From here it is forced 
through three inch lines into the Sweet- 
land Press. Oils are handled at the rate 
of approximately 250 barrels per hour, 
through the filter presses, which equip- 
mient is located on the second floor of the 
building. The gasoline, after passing 
through the press is conducted to storage, 
finished, ready for shipment. 

The officers of the Western Oil & Re- 
fining Company are: Richard Florian, 
president; R. R. Rakestraw, vice-president 
and chief engineer; A. W. Taylor, vice- 
president; A. A. G. Scherbel, secretary 
and treasurer. 


rail charges, the decision has further im- 
portance in that the new schedule will be- 
come the basis for further changes and 
adjustments in petroleum rates for this 
territory. 

Rates fixed in 1914 had prevailed as 
basic until the present decision was given. 
Previous to 1914, petroleum did not enjoy 
a commodity rate in the Mid-Continent. 
But so many rates had been established, 
due to growing traffic in petroleum, that 
a decision ‘in that year brought petroleum 
into the commodity class for rates in the 
territory. 

It was almost two years ago that Kan- 
sas refiners, known as group 2, began 
their effort for a change in differential 
over group 3 and North Texas. The case 
was instituted by J. F. Lawrence, now 
living in Tulsa. Its result was beyond 
his anticipation. 

Following the decison he gave the fol- 
lowing interview: 

“This decision is, I think, the most im- 
portant thing that has happened to the 
independent oil industry in the Mid-Con- 
tinent field since 1914, covering as it does 
the only territory to which any great 
volume of petroleum products can _ be 
shipped in fair competition with the pipe 
line refineries, because of the very ma- 
terial increase in freight rates, since 1918, 
and without having been able to thor- 
oughly analyze the resulting situation, I 
think it conservative to say that if the 
increases authorized by this decision shall 
go into effect, it will mean an additional 
burden of more than $10,000,000 a year 
on the independent refining industry in 
the Mid-Continent field. I doubt whether 
they can profitably operate under this ad- 
ditional handicap—if not, of course, the 
railroads would be equally, if not, greater 
losers. 

“This decision authorizes an increase of 
3 cents per hundred, equivalent to almost 
a quarter of a cent per gallon on ship- 
ments to Kansas City, Chicago, Peoria 
and other towns; increase of 2% cents 
per hundred to St. Louis, Milwaukee, Ke- 
okuk and other towns. This is equivalent 
to a fair net profit and on the close mar- 
gin at which petroleum products are sold, 
means all, if not more, than the net profit 
to the refiner. 

“Taking St. Louis, Kansas City and Chi- 
cago, as an example, the refining output 
at each place is greater than the local 
consumption and the petroleum products 
consumed in each city originates in the 
Mid-Continent field, and always has been 
and in the future will be transported to 
these cities either by railroad or by pipe 
line. Under the present level of rates, 
more than one-half of the oil consumed 
in Chicago, St. Louis and Kansas City is 
transported from the Mid-Continent field 
through pipe lines and this percentage 
has been gradually and materially in- 
creasing under the present level of rates 
and with an additional one-quarter of a 
cent in transportation cost, it would not 


be surprising that all oils consumed in 
these cities would be transported through 
pipe lines and, therefore, lost by the rail- 
roads. This is a matter that should appeal 
to the sound judgment and discretion of 
the railroads and I think they will hesi- 
tate long before they put into effect a 
rate, though authorized by the commission, 
which would take away from them this 
immense revenue. 

“Some of the same railroads seeking 
an increase in the rate of 36 cents per hun- 
dred from Tulsa to Chicago, are today 
urging the commission to permit them to 
transport the same commodity from Tulsa 
to New Orleans at 22 cents per hundred. 
In the latter case, they say that a higher 
rate would cause them to lose the move- 
ment and they submit that they can trans- 
port gasoline from Tulsa to New Orleans 
for 22 cents per hundred weight at a 
profit, yet, in the face of the stern reali- 
ties, they are seeking an increase in the 
36-cent rate for a much shorter distance 
to Chicago. An analysis of the reports 
of the railroads of the United States 
shows that today they are losing almost 
$400,000 per day on oil alone, because 
the freight rates are too high. 

“It is my understanding that the most 
prosperous railroad in the state of Okla- 
homa according to the annual reports, is 
the Midland Valley and that the Midland 
Valley shows a higher percentage of their 
tonnage to be oil than any other railroad. 
It is also a fact that the revenue re- 
ceived by the Midland Valley for trans- 
porting oil is lower per mile than prac- 
tically any other railroad in Oklahoma. 
The answer is: The profit comes from 
volume, and not from high prohibitive 
rates. It is one thing to publish a rate, 
and it is another thing to get that com- 
modity to transport. I believe the rail- 
roads will admit that if all of the oil that 
moves out of Oklahoma, North Texas, 
and Kansas should be transported by rail 
instead of pipe line to the points where 
that oil is consumed, the revenues of the 
carriers would be materially increased 
even at one-half of the present rate. 
Henry Ford bought a railroad, which was 
hopelessly insolvent, and the first act was 
to reduce rates to a point where traffic 
would move. Careful study of the method 
employed by a successful railroad operator 
might be more beneficial to some of the 
railroads, than a rate analysis trying to 
figure out how an increased rate can be 
published. 

“The railroads recognize a river as a 
competitor even though no steamboats ply 
its channel. They refuse to recognize a 
pipe line actually in existence, pumping 
oil each day, and I have been told that 
the railroad takes the position that a rail- 
road cannot compete with a pipe line—if 
they will only investigate they will find 
that the actual transportation of oil by 
rail costs less than does the actual trans- 
portation of the same commodity, the 
same distance by pipe line. In other 

















JULY, 1926 


A Gulf Publishing Company Publication 


“Piercteel” Seamless Tubes 


The trade mark “‘Piercteel” identifies seamless steel tubes manu- 
factured by Pittsburgh Steel Products Company, and is your assurance 
of the uniform high quality that has always been a feature of our 
products. 


“Piercteel” Still Tubing 
and Boiler Tubes 


are made by piercing solid billets of selected basic open hearth steel. 
They prove their superiority by their strength and durability under the 
severe and exacting conditions of oil refining. We also manufacture 
“Piercteel’’ casing, tubing and drill pipe for oil production purposes. 


Our new booklet “Seamless Steel Tubes” will be sent free upon 
request. 


Pittsburgh Steel Products Company 


Pittsburgh, Pa. 


New York Detroit Chicago Houston Tulsa 
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words, with a pipe line already constructed 
and a railroad already constructed from 
Tulsa to Chicago, the actual cost of trans- 
porting 20,000 barrels of oil per day will 
cost more in actual money through the 
pipe line than by rail. This being true 
there is no reason for a pipe line. All the 
railroads in Oklahoma have vacant space 
on their rails exceeding 50 per cent of 
their capacity and this vacant space could 
transport every gallon of oil that is trans- 


ported out of Oklahoma and the only ad- 
ditional cost would be the labor, fuel and 
machinery used in the actual transporta- 
tion. 

“The position taken by the, Kansas re- 
finers in the beginning and closely fol- 
lowed to the very end of the case was that 
the differential should be created by re- 
ducing rates and that no rate from Okla- 
homa should be increased. I am sure that 
the conditions not only justify, but de- 
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mand that the railroads in this particular 
instance create the differential prescribed 
by reducing rates and under no condition 
or circumstance should a single rate be 
increased, unless at some particular point 
where some perculiar situation might jus- 
tify a slight adjustment but in the main 
if the carriers should comply with the de- 
cision by reducing and not ;increasing 
rates, they would profit, otherwise, they 
are beund to lose.” 


Metallization in the Oil Refinery 


lic film is known to all as the Schoop 
process. It need notbe described in de- 
tail here, for the manner in which it 
works is very generally known. But its 
application to the protection of metallic 
surfaces in’the oil refinery is an applica- 
tion which is not so widely used at pres- 
ent. 

The instrument or pistol that is em- 
ployed in spraying the metal need not be 
described here in detail. Suffice it to say 
that the pistol consists essentially of three 
The first is the frame work of the 
pistol with its cover, distributing bath 
and various tubes. The second part is the 
driving mechanism for feeding the metal. 
The third part is the system of nozzles. 
In some types of piston the driving mech- 
anism consists of a small turbine which is 
built into the structure of the pistol it- 
self. Compressed air is then fed to this 
turbine. The metal is fed into the appa- 
ratus by means of proper geared device. 
The speed of the metal feed must be 
maintained regular and can be controlled 
at will. The metal comes in contact with 
a gas flame under pressure, generally oxy- 
hydrogen, and is melted. The compressed 
air atomizes it at the same time and it is 
blown against the surface of the object 
that is being metallized in this condition. 
Due to the cooling action of the com- 
pressed air stream, the temperature of the 
atomized metal is so low that it will not 
burn the hand. 


parts. 


Atomizing 

In the place of oxyhydrogen mixture, it 
1s also possible to employ acetylene-oxy- 
gen and illuminating gas-oxygen mixtures. 
There have been various improvements 
made in the construction of the atomizing 
device or pistol, so that the minimum of 
skill is required to manipulate the appa- 
ratus and obtained good results with it. 
The amount of metal that can be handled 
by the pistol varies very considerably, as 
it depends on the melting point of the 
metal. It can be anywhere from six kilo- 
grams to eight tenths of a kilogram per 
hour. 

The interesting feature of the process 
is the thickness of the film of metal over 
the surface of the metallized object. It 
is understandable that the thickness of 
this coating will determine to some degree 
the potency of the protection offered. This 
thickness is dependent on the duration of 
the spraying and can_readily be regulated 
from a mere film to a coating of several 
millimeters. thick. When a coating is be- 


(Continued from page 33) 


ing applied to an object for the purpose 
of protecting it against rusting, the thick- 
ness of the film need be only one thirtieth 
of a millimetter, but when the coating is 
applied for the purpose of protection 
against the action of chemicals, such as, 
sulphuric acid, chlorine gas and the like, 
its thickness should vary between three 
tenths to four tenths of a millimeter. 
One feature of the coating is important. 
That is that when the surface is rough, to 
which it is applied, the particles of 
sprayed metal will adhere more firmly 
than on a smooth surface. For this rea- 
son it is well to rough up the surfaces, 
which are to be metallized, before the 
metal is sprayed onto them. This is done 
with the aid of a sand blast. Then it will 
be found that the metal will adhere. so 
firmly to the roughened surface that it 
cannot be removed from it except by 
filing or chiseling. The sprayed metal can 
be readily brushed, polished, and it can 
be colored and treated in other desirable 
ways. These operations can be performed 
without any danger of injuring the rust- 
protective properties of the coating. 


Metals for Spraying 

There are various metals which can be 
sprayed on to the surface that it is de- 
sired to protect and the kind of metal em- 
ployed will be determined by the effect 
that it is desired to produce. Thus, for 
example, zinc metal can be sprayed, and 
the coating that is obtained in this manner 
will protect the iron and steel most effec- 
tively against rust-producing agents. 
Aluminum coatings are also used. These 
protect the metal against combustion proc- 
esses, the action of high temperatures, flue 
gases and the like. It has been found that 
outside of all the other advantages that 
are gained with the use of aluminum 
sprayed metal, the life of the article or 
part, thus treated, is materially increased. 


Lead coatings are very advantageous in 
protecting the iron and steel metal against 
the action of chemicals, such as acids, 
lyes and the like. The lead coating is 
easily produced on cast iron and wrought 
iron and in fact any other metal that is 
employed in making parts of apparatus 
in the oil refinery. Coatings of tin, alumi- 
num, copper and bronze have been found 
to be very useful and advantageous for 
apparatus that are employed in the paraf- 
fine and candle plant. 

The results that have been obtained 
with the use of the sprayed metallic coat- 
ing have indicated that it probably is the 





most effective way in which to protect 
metal against the action of rust-produc- 
ing agents and chemicals which attack and 
destroy iron and steel. It is a real ma- 
terial aid to the oil refinery engineer and 
is of prime importance to him as a form 
of solution of the rust and chemical pro- 
tection problem. The reader is referred 
for further information to an article 
which was published in Petroleum Zeit- 
schrift, volume 21, pages 1388 ff., from 
which some of the information contained 
in this article has been taken. 


Mechanical Packing Com- 
pany Add Branch in 


Houston 


Houston, Texas.—The Garlock Packing 
Company, manufacturers of mechanical 
packings, whose general offices and fac- 
tories are located at Palmyra, N. Y., an- 
nounce the opening of a new branch sales 
office and warehouse at 805 Washington 
Avenue, Houston, Texas. 

In their Houston warehouse they are 
carrying a large stock of standard sizes of 
mechanical packings, in order to enhance 
the value of their mechanical packing 
service to the oil fields in Texas and 
adjacent territories. It will also expedite 
deliveries on packings of special sizes 
from their branch factory at Birmingham, 
Ala., and general factory at Palmyra, 
| 2 

The Garlock Packing Company’s dis- 
trict sales offices and warehouse which 
are maintained in all principal industrial 
centers can render a 48-hour or less de- 
livery service on all standard mechanical 
packings, such as valve stem packing, rod 
packing, sheet packing, gaskets, etc. 


Tagliabue Issues Special 


Instrument Catalog 


The C. J. Tagliabue Manufacturing 
Company, 18 to 88 Thirty-second Street, 
Brooklyn, N. Y., has recently issued what 
it calls its “most attractive and useful” 
catalog covering Tag Thermometers and 
Hydrometers. Special effort was made to 
secure a printing and engraving job that 
would show the instruments in as near 
actual likeness as possible. The result is 
a catalog far above the average in appear- 
ance. Copies will be mailed by the com- 
pany upon application. 
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Winkler and Koch Bubble Towers Pay 
For Themselves in a Few Weeks 








Absolute Separation 
Increased Yields 

No Rerunning 

Lowered Fuel Consumption 








Streams of the Following Character Can Be 
. Obtained From a Shell Still Crude Battery: 








Navy or Kerosene---»~~. 
375 E. P. Export Naphtha or 38-40 
Distillate 
Stream No. 1 2 3 4 
LB. FP. 100°F. 326°F. 388°F. 440°F. 
10% 164 350 404 462 
20 200 352 406 468 
30 240 356 408 472 
40 261 360 410 476 
z 50 276 362 412 480 
j 60 290 364 414 484 
it 70 301 367 416 488 
i 80 312 372 418 495 
4 _ _Method of Assembling 90 320 376 424 501 
tee ey ae E. P. 324 385 434 518 
These Decks— 
! (1) can be placed in existing tower shells— 
? (2) are easily installed or removed— 


(3) makea natural gasoline absorber of the highest efficiency — 


(4) are made of cast iron throughout to resist corrosion. 


; 
WINKLER & KOCH 
CONSULTING AND CONSTRUCTION ENGINEERS 
429 First National Bank Building Wichita, Kansas 


Mention Where You Saw the Advertisement 
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Getting High Yield From a Skim- 


ming Plant 


Efficient fractionation and temperature control cut fuel 
and labor costs at West Kansas plant 


N example of what may be done in 

the way of securing greater econ- 

omy and increased efficiency in re- 
finery operation by the installation of 
modern fractionating equipment is the 
new plant of the West Kansas Refining 
at Russell, Kansas. 

The plant, a 2500-barrel skimming plant, 
operates on crude from the nearby Russell 
field of central west Kansas. Although the 
crude being run shows by standard Hemp- 
el distillation a gasoline content of 41 to 
41% per cent, the Russell refinery obtains 
from 43 to 43% per cent gasoline. These 
results, it ought to be said, are everyday 
results obtained under ordinary operating 
conditions. 

The entire plant is a model for perfect 
refinery control. All valves, recording in- 


By Roye Munsell 
Staff Representative 


this objective in view. The temperature 
of the vapors leaving the towers seldom 
vary more than 5 degrees over a period of 
tweny-four hours, and the temperature of 
the oil leaving the still is maintained con- 
stant without difficulty. 


Labor Cost Low 


The control obtained not only makes 
possible the efficient operation, but a min- 
imum amount of labor to keep things 
going. Nine men are the maximum num- 
ber required. 

The fractionating equipment consists of 
one tube still and four bubble towers. 
Figure 1 shows by a cross section view 
something of the design and construction 
of the towers. 

The hook-up of the plant is rather un- 
usual as is shown by the accompanying 


The crude oil is charged into the system 
as follows: part goes through a closed 
coil in the top of No. 4 tower, part 
through a closed coil in the top of No. 3 
tower, and the balance through the heat 
exchanger, exchanging heat with the out- 
going fuel oil. The crude is cut through 
the coils in No. 3 and No. 4 towers to 
maintain the temperature desired at the 
top of these towers. 


Streams Combined 
The two streams of crude from the tops 
of No. 3 and No. 4 towers, and the stream 
from the heat exchanger, are combined 
and put into No. 1 tower at about the 
center. It will be noted that the hot fuel 
oil is passed through the reboiler section 



































































































































struments, etc, have been placed with flow chart. Referring to the flow chart: in the bottom of this tower before it 
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Flow Chart of the Russell refinery of the West 


Kansas Refining Company 
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Reg. U. §. Pat. OF. 
is carried in stock in 
100lb., 250lb. and 400lb. 
air tight, metal containers 
by these distributors: 


(Distributors listed under name of 
city. Write distributor in nearest city.) 


Aspinwall, Pa. 
Gas Combustion Company 

Baltimore, 

King’s mm ao Supply Company, Inc. 
Beaumont, 

Norvell- ‘Wilder Hardware Company 
Birmingham, a. 

Young gad Vann Supply Co. 
Boston, Mas 

Waldo Bros. and Bond Company 
Buffalo, N. Y. 
Globe Plaster Company 


oe, Ill. 
E. Dee Company 

Cincinnati. Ms 

The Wm. T. Johnston Co. 
on, Ohio 

H. W. Jarrett 
Corpus christ , Texas 

San Antonio Machine & Supply Co. 
Dallas, Tex 


Duluth Buliders Supply Co. 
El Paso, Texas 

Geo. 8. Thomson Company 
Erie, Pa. 
on. C. <4 and Son 


, Tex: 

Norvell- Wilder Hardware Company 
Indianapolis, Ind, 

Indianapolis ne & Supply Co. 
Kansas City, 

Union Material & Supply Co. 
Los Angeles, Cal. 

Industrial Supply Co. 
Louisville, 
B. D. Morton & Company, Inc. 


Tews Lime « Cement Co. 
Minneapolis, 
Northern ‘Machinery Company 
Mohawk, 
The American mus Wall Plaster Co. 
New Britain, Con 
ane Bros. Co., Inc. 
New Haven, Co 
The Warner- “Miller Co. 
New Orleans, La. 
Woodward Wight & Company, Ltd. 
New York City 
c. ¢. SS + ae 110 W. 34th St. 
Omaha, 
ye Machinery & Supply Co. 
Pittsburgh, Pa. 
The hey BY Combustion Company 
Office Box No. 1753 
Sudent. Ore. 
The M. L. Kline Co. 
Providence, R. I. 
B. & H. Supply Company, Inc. 
Reading, Pa. 
Reading Foundry and Supply Co. 
Rochester, N. Y. 
American Clay & Cement Corp. 
Wm. Summerhays & Son 
Rome, N. Y. 
The American Hard Wall Plaster Co. 
St. Albans, Bh Va 
Edw. C. ‘& Sons 
8t. Louis, mo. 
Reed Railway Supply Co. 
San Antonio, Texas 
San Antonio Machine & Supply Co. 
San Francisco, Cal. 
w. Mushet Co. 
Seattle, Wash. 
Cragin & “ 
Spokane, Was! 
Consolidated ‘Supply Company 
Springfield, Mass. 
Oscar F. Carlson 
ae oy Wis. 
The ~—s Company 
Syracuse, N. Y 
The Paragon Plaster Co. 
Toledo, Ohio 
The Toledo Builders Supply Co. 
Tulsa, Okl 
Standard - Asbestos & Cork Company 
Utica, N. Y. 
The American Hard Wall llaster Co. 
Waco, Texas 
San Antonio Bestine & Supply Co. 
Worcester, Mas: 
Waldo Bros. “ond Bond Company 


Canadian Distributors 

Hamilton, Ontario 

Thomson-Gordon, Ltd. 
Montreal, Quebec 

Alex. Bremner, Ltd. 
Port Arthur, Ontario 

Wells & Emmerson 
Toronto, Ontario 

- Morrison 

Vancouver. B. C. 

B. C. Equipment Company, Ltd. 
Winnipeg. Manitoba 

Walter Belyea & Company Ltd. 
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Texas Refinery 





Saves $7000.00 


In Brickwork Maintenance Costs Per Year 


N cracking stills and boilers at a *re- 
finery in Texas, brickwork life form- 
erly averaged 15 months. 


In an effort to prolong the service of 
his still linings and boiler settings, the 
Refinery Superintendent decided to 
use ADAMANT, the original high 
temperature fire brick cement. 


In the furnaces of ten of the refinery’s 
stills and four of the boilers, brick- 
work was laid up with 
ADAMANT. Thin “dipped” 
joints were used. The fire- 
exposed surfaces of the fin- 
ished brickwork were paint- 
ed with one or two “facings” 
of ADAMANT. 


The Refinery Superintend- 
ent found that the brickwork 


laid up and “faced” with /2y “p « 
brick. 





ADAMANT had an average life 
of 48 months—more than three times 
the former’ life! 


The Refinery Superintendent estimates 
that ADAMANT is saving his com- 
pany over $7,000.00 yearly. Needless 
to say the Refinery Superintendent is 
extending ADAMANT’S longer life 
and economy to all of his plant’s fire 
brick construction. 


Why not lengthen the life of 
your furnace linings, and 
save many of the dollars you 
are spending for repairs and 
re-linings? Use ADAMANT 
when you next repair. Fill- 


ADAMANT is shipped in 1 in and mailing the cou- 


air-tight, metal containers. } 
400 Ibe of ADAMANT wali PON below does not obligate 


thousand fire you. 


*We are privileged to give this refinery’s name on request. 


BOTFIELD REFRACTORIES CO. 


783 S. Swanson St., 


Philadelphia, Pa. 


he New York Office: 5th Floor, 110 W. 34th St. 


Botfield Refractories Co., 
783 South Swanson Street, 
Philadelphia, Pennsylvania. 


We want to find out how much longer our brickwork will serve, and what we will save 


in maintenance, if we use ADAMANT. 


BD FRED LEE PON SES DEN a OO 
eR TIBI noo. 5.8.0.0 86 o'er cd te Fee y en 
i MRE, . 5 s\aeo0 cece eeee ve swe anc wei Den 


IY CI oo o.0 5.555 5 ce eek aks pene ten 
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Tube still and bubble tower installed at the Russell plant of the West Kansas Refinine ‘Company 


reaches the heat exchanger. The first cut, 
a high gravity gasoline running about 79, 
is taken off the top of No. 1 tower. 

The slightly heated crude oil is then 
taken from the bottom of No. 1 tower 
and put through the tube still. From the 
tube still, it goes into the reboiler section 
in the bottom of No. 3, and thence into 
No. 2 tower at the center. 

Fuel oil of 24.5 gravity is taken off the 
bottom of No. 2 tower, part of it“going 
into the reboiler section in the bottom of 
No. 4 tower and part through the re- 
boiler section in the bottom of No. 1 
tower, as has already been mentioned. 
Finally, after passing through the heat 
exchanger, where heat is exchanged with 
the incoming crude, the fuel oil is run to 
storage. 

The vapors taken off the top: of No. 2 
tower are put into the middle section of 
No. 3 tower. Distillate of 38.5 gravity is 
taken off the bottom of No. 3 tower. 

The vapors from the top of No. 3 tower 
are discharged into the middle-section of 
No. 4 tower. A light naphtha of some 
57.6 gravity is taken off the top of No. 
4 tower and a heavy naphtha of 45.4 
gravity off the bottom of-the same tower. 


By means of the reboiler section in the 
bottom of No. 4 tower, it is being found 
possible to take a light naphtha off the 
top having an end point lower than the 
initial boiling point of the heavy naphtha 
taken off the bottom of the same tower. 


Fuel Item Low 

No kerosene is being made at the Rus- 
sell refinery it will be noted. 

All heat necessary for reboiling in the 
bottoms of the towers, which is essential 
to high yields, is furnished directly or in- 
directly by the pipe still. 

The total fuel consumption of the en- 
tire plant is less than 4 per cent. Since 
most of the pumps are electric motor 
driven, little steam is required for oper- 
ation. The total power requirements are 
approximately 45 H. P. 

Because the pumps are motor driven, 
the smoothest plant operation is easily ob- 
tained. Steam pumps have been installed, 
however, as standbys. 

The plant was built under the super- 
vision of Keith, Winkler & Koch, now 
Winkler and Koch, construction engineers, 
of Wichita, Kansas. The bubble towers 
used at this plant are of their design. 
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Hills - McCanna Adds to 
Its Selling Staff 


Chicago.—Hills-McCanna Company of 
this city, manufacturers of steam special- 
ties which have found wide market in the 
refining industry, announce the opening of 
an Eastern sales office at Room 704, 53 
Park’ Place, New York City. F. R. Glen- 
ner will have charge of the office. 

A. B. Harrison, formerly in charge of 
the Tulsa office of Hills-McCanna, has 
been transferredsto Chicago, in charge of 
refinery sales. The Tulsa office has been 
placed in charge of Edward Soph, 124 W. 
Third Street. 


Wilson-Snyder Company 
Now Has Office 
In Dallas 


Pittsburgh, Pa.—lIncreasing use of 
Wilson-Snyder pumps in the oil indus- 
try has made it necessary for a South- 
western office to be established, and 
this office has been located at 1605 
Kirby Building, Dallas, Texas, with G. 
W. Walton in charge. 

Mr. Walton was formerly employed 
by The National Supply Company and 
is well acquainted with the territory 
which he is to serve. 

Wilson-Snyder pumps are used ex- 
tensively for pipe-line, refinery, and 
oil transfer service. 
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No Tank Ever Burned 


While Equipped with Oceco Flame Arrestor and 





cA Really Complete 
Line 

of quality tank fittings 

is aoa in the latest 


Oceco catalog. Have 
you written for your 


copy? 


Oceco Gauge Hatch 


ILLIONS of barrels of oil in tanks, dotting 
every continent on the globe, are thus 
protected. 


Leading companies the world over have replaced 
their obsolete screened vents with this modern 
protection after finding that screens are not only 
inadequate fire stops but they corrode and clog, 
endangering the tank roof. 


Pays for Itself 


Through reduction on insurance premiums 
and cutting evaporation losses to a minimum, 
Oceco Equipment pays for itself in a short time. 


THE OIL CONSERVATION ENGINEERING COMPANY 


877 Addison Road Headquarters for Tank Equipment Cleveland, Ohio 
ENGINEERING AND SALES SERVICE AT:— 

25 Beoadway ccccccccecceces New York S. K. Henderson Co. .....-. Shreveport, La. 

325 lowa Building ........+++-. Tulsa, Okla. Neilan, Schumacher & Co. . . Los Angeles, Cal. 


O-S Building .....-cccccececs Casper, Wyo. Arthur Dooley, Box 552 . . . . Beaumont, Texas 











aa TANK OCE 


SAVES EVAPORATION AND. PREVENTS. FIRE 
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Proper Design and Operation of 
Heat Exchangers 


By F. L. Kallam, M. E. and A. F. Semino 


NE of the important factors 
governing the transmission~ of 
heat in exchangers is the viscos- 

ity of the liquids involved. It is there- 
fore evident that accurate data must be 
available concerning the viscosity. 

The viscosity of oils varies consider- 
ably over a range of temperatures. 
Since the viscosity is required for the 
mean operating temperature, it be- 
comes necessary to know the viscosity- 
temperature relation for the range of 
temperatures occurring in practice. 

The viscosity of liquids is determined 
by an instrument known as a viscosi- 
meter. The Saybolt Universal Viscosi- 
meter is the one most generally used 
in the United States, although other 
types are also in use. Determination 
of the time in seconds required for 60 
c.c. of the fluid to escape from the vis- 
cosimeter through.a fine capillary tube, 
under gravity head, constitutes the Say- 
bolt Viscosity. The Saybolt Viscosity 
must first be converted into absolute 
units of viscosity before it can be used 
in heat transfer calculations. 

The absolute viscosity in the centi- 
meter-gram-second system of units is 
the force in dynes necessary to move a 
surface one square centimeter in area 
past another similar parallel surface 
with a velocity of one centimeter per 
second, the two surfaces being one cen- 
timeter apart and the intervening space 
being filled with viscous fluid. 

The unit of absolute viscosity is 
called the poise and is equal to one dyne 
per square centimeter. A smaller unit, 
called the centipoise, which is equal 
to one one-hundredth of a poise, is 
quite often used. 

Another viscosity term in general 
use is the kinematic viscosity, which is 
the absolute viscosity divided by the 
specific gravity. 

The Saybolt Viscosity of a liquid 
may be converted into its correspond- 
ing, kinematic viscosity by the follow- 
ing fomula: 


1.80 





Kinematic Viscosity=0.00220 s — 
s 
where s =Saybolt Seconds. 


The conversion of Saybolt Seconds to 





As an appendix to their discus- 
sion on heat exchangers conclud- 
ed in the last issue of The Re- 
finer and Natural Gasoline Manu- 
facturer, the authors are present- 
ing the result of their study into 
the viscosity of oils. 

One of the important factors 
governing the transmission of 
heat in exchangers is the viscosi- 
ty of the liquids involved. It is 
therefore evident that accurate 
data must be available concern- 
ing the viscosity. 

The series of articles on heat 
exchangers started in the March 
issue of The Refiner and with 
the publication of the accompany- 
ing discussion gives the industry 
the most complete and compre- 
hensive study that has yet been 
made of this subject.—The Editor. 











kinematic viscosity has been simplified 
by the chart in Figure No. 9. 

The absolute viscosity is readily de- 
termined from its relation to the kine- 
matic viscosity. 

The viscosity of an oil is greatly de- 
creased by increasing its temperature, 
the greatest change occurring up to 
about 150 degrees F. Above this tem- 
perature, the rate of change in viscosity 
decreases. In recent years investiga- 
tors have found that the viscosity-tem- 
perature relation of an oil plots as a 
straight line on logarithmic cross-sec- 
tion paper. This greatly simplifies the 
determination of the viscosity for dif- 
ferent temperatures, since it is merely 
necessary to measure the viscosity for 
two temperatures and plot the results 
by means of a straight line drawn 
through the two points on logarithmic 
cross-section paper. 

The viscosity-temperature curves of 
a large number of California oils used 
in commercial work are shown in Fig- 
ure Nos. 10 and 11. 

The curves as plotted show the vis- 
cosity-temperature relation for oils of 
approximately the same gravities; in 
other words, they are composites of a 
large number of oils. A great variation 


will be found in the viscosity of oils of 
the same gravity, even when produced 
from the same field or basin:. A vari- 
ation of as high as twenty per cent has 
been observed in some cases, but in 
spite of this fact, such curves are not 
without value in solving heat transfer 
problems. The basis for the curves 
shown is the results of viscosities run 
on 600 samples of oils, part of the work 
being done by the authors and part by 
other investigators (W. E. Helmick, 
Shell Company of California): 

Perhaps a word here in connection 
with the determination of viscosities 
will not be amiss in explaining some of 
these variations. Generally, no cut for 
water and B. S. is run on the oil being 
sampled. The authors have found that 
if the viscosity is run with a sample of 
clean oil, a closer-viscosity-temperature 
relation exists. Hence it is desirable 
to make a distillation of the sample be- 
fore determining the viscosity, by using 
a still with no dephlegmating column. 
In this manner emulsion is eliminated. 

It has been observed that a lag in 
the viscosity exists when the oil is 
quickly brought up to the desired tem- 
perature. That is, the viscosity will be 
less than if the temperature is gradu- 
ally raised to the desired point and 
kept constant for a short period before 
making the run. 

In view of these facts, when consid- 
ering design it is safer to make viscos- 
ity determinations on the oil to be 
used in the exchanger. This, however, 
is not always practicable, so it will be 
found necessary to resort to the curves. 

An outstanding feature of these 
curves is the tendency of all curves of 
one family of oils to meet at a com- 
mon point. This fact further simplifies 
the determination of the viscosity of an 
oil at any temperature when the viscos- 
ity at some other temperature is known. 
A straight line drawn. through the 
known point and the above mentioned 
intersection point will give the viscos- 
ity-temperature relation for the oil. 
However, this method is not recom- 
mended save in those cases where in- 
adequate information is available. 

W. H. Herschel, (Physist, Bureau of 
Standards), gives the following points 














NOMENCLATURE 
A’ =Mean effective transfer area—Square feet. F =Crtical velocity factor depending upon Vs, D,, S and U. 
ce Specific heat of fluid—B.t.u. per pound per °F. Wr cr We ce . ; 
ey =Specific heat of hot fluid—B.t.u. per pound per °F. ’ Dis Win - Wi or (whichever is less than 1.) 
ct =Specific heat of cold fluid—B.t.u. per pound per °F. k =Overall coefficient of conductivity. 
C =Coefficient of fluid friction loss depending upon W, D, and U. ke =Coefficient of conductivity of internal liquid film. 


D, =Internal diameter of tube—Inches. 


1 


D. ==Shape factor—Inches. 
d sity of fluid—Pounds per cubic foot. 
E =Efficiency of heat transfer—Per cent. 


kp =Coefficient of conductivity of external liquid film. 
ky =Coefficient of conductivity ‘of metallic tube wall. 
K =Overall heat transfer coefficient—B.t.u./He./Sq. ft./°F. 


(Continued on next page.) 
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seow Temperature 
iefining System 
at Hynes, Cal. 
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Built for the Richfield Oil Co.—. 
Handling 30,000 barrels 
crude and 19,000 barrels 
for cracking stock daily. 
LUMMUS SYSTEM 
throughout. All products 
on continuous stream— 
with four point or end 4 
point control. 


THE 


Walter E. Lummus Co. 
173 Milk Street Boston, Mass. 
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of intersection of logarithmic viscosity- 
temperature graphs: 
Base of Viscosity 
Crude Oil Centipoises OF. 
Paraffine 0.38 589 
Naphthene 0.76 371 
These points were determined from 
data run at temperatures between 60 
and 212 degrees F. Extrapolation for 
temperatures beyond these limits would 
be hazardous because it is not known 
whether this relation is true for a 
higher or lower range. 


Temp. 


Specific Heat of Oils 
The specific heat of a substance is 
defined as the amount of heat neces- 


sary t’ raise the temperature of one 


FIGURE 9.° 


pound of the substance through one 
degree Fahrenheit. Since the specific 
heat varies with temperature, it be- 
comes necessary to know either the 
specific heat-temperature relation or 
the mean specific heat for the operat- 
ing range. 

A review of available literature on 
this subject reveals little information. 
What data are obtainable tend to indi- 
cate a straight line relation between 
specific heat and temperature. W. R. 
Eckart, (Professor of Mechanical En- 
gineering, Stanford University), has 
found.that, for a large number of oils, 
the specific heat plotted against the ab- 
solute temperature gives a straight line 
passing through the absolute zero. 
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specific 
three 
straight 
passes 


Figure No. 12 shows the 
heat-temperature relation for 
oils. These curves are all 
lines; only one, however, 
through the absolute zero. 

The specific heat of a number of pe- 
troleum oils and petroleum products is 
shown in Table No. 4. It will be seen 
that the specific heat is given for one 
temperature; or the mean specific heat 
for a range of temperatures is indicat- 
ed. A close inspection of these data 
discloses the fact that the average 
mean specific heat of a large number of 
oils is approximately 0.50 B. t. u. per 
pound per degree F. for temperatures 
between 32 and 212 degrees Fahrenheit. 

Unfortunately, because of lack of ad- 





L =Th. kness of fluid film—Feet. 


M =!Flou'ly equipment charge per B.t.u.—Dollars. 


N =Cost of recovering one B.t.u.—Dollars. 


O =—Time—Hours. 


qe =Total heat transferred through film on inside of tube. 

qu =Total heat transferred through film on outside of tube. 

qr =Total heat transferred through metal tube wall. 

Q =Total heat transferred in heat exchanger—B.t.u./Hr./Sq. ft./°F. 
R =Total resistance to flow of heat=Re+RuH+Rr. 

Re =Internal liquid film resistance to flow of heat. 

Rg =External liquid film resistance to flow of heat. 


Ry =Metallic resistance to flow of heat. 
s ==Viscosity—Saybolt Seconds. 
S Specific gravity of fluid—Water=1. 


t, =Temperature of fat (cold) oil entering—*F. 


t, =Temperature of fat (cold) oil leaving—*F. 
T, =Temperature of lean (hot) oil entering—°F. 
T, =Temperature of lean (hot) oil leaving—°F. 
Ta =Temperature of body of hot oil. 

To =Temperature of film of hot oil at tube surface. 
P =Pressure drop through pipe—Pounds/Sq. in. per foot of length. Te =Temperature of film of cold oil at tube surface. 
q =Total heat transferred from body of hot oil to body of cold oil. Ta =Temperature of body of cald oil. 


@ =Logarithmic mean temperature difference (M.T.D.)—°F. 
U .=Absolute. viscogity  f. Muid—Poigesn 

V =Velocity of fluid—Feet per minute. 

Ve =Critical velocity of flow—Feet per second. 

Vs =Velocity of fluid inside of tube—Feet per second. 

W =Weight of fluid flowing inside tube—Pounds per second. 
Wt =Weight of cold fluid—Pounds per hour. 


Wr =Weight of hot fluid—Pounds per hour. 

X =Value of one recovered B.t.u.—Dollars. 

Y =Hourly profit from heat exchanger—Dollars. 
Z =Kinematic viscosity of fluid—Poises. 
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AUTOMATIC 
CRACKING 


Cracking is based on two 
factors — temperature 
and time. 


No matter what time is 
required to crack an oil 
it is automatically pro- 
vided in the Jenkins Se 
Process. The oil under 2s 
treatment is held at a 
constant temperature 
and as the gasoline 
forms, the vapors im- 
mediately leave the 
heated zone, preventing 


any deterioration. 
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FOSTER | 


TUBE STILLS 

















Foster Tube Stills are successfully heating oil to final temperatures as high 
as 1100 deg. Fahr. without cracking the oil or overheating the heater, and 
are successfully taking an overhead of 90 per cent of the throughput with- 
out cracking. 

Performances such as these form one reason for the rapidly increasing num- 
ber of Foster Tube Still installations—now in excess of 400. 


Power SPECIALTY COMPANY 


111 Broadway, New York 
Branch Offices in All Oil Centers 
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equate equipment, the authors were un- 
able to determine the specific heat of 
all oils used in this investigation. Con- 
sequently, for those oils for which the 
specific heat was not known, the aver- 
age mean value of 0.50 was assumed. 
The data given in Table No. 4 justify 
this assumption. 


Computation of Heat Exchanger 
Problem 
The method and procedure for com- 
puting the required results from the 
experimental data may best be ex- 
plained by quoting an actual example: 


Example: 


Given: Three exchangers, connected 
in series, cool 12,900 gallons per hour 
of 32.2° Be. gravity oil having a viscos- 
ity of 42 Saybolt Seconds at 100°F., 
from 304 to 157°F., with 13,300 gallons 
per hour of 33.9° Be. gravity oil, hav- 
ing a viscosity of 40.5 Saybolt Seconds 
at 100°F., which rises in temperature 
from 84 to 225°F. The 33.9° Be. oil is 
flowing through 127 4” standard pipes 
which are 60 feet in length for each ex- 
changer. The oils are flowing counter- 
current to each other in single pass. 
The tube bundle, made by welding the 
tubes rigidly into one tube sheet and 
ferruling into the other, is inserted into 
a 63 foot length of a 14” O. D. (13.45” 
I. D.) pipe. The pressure drop through 
the tubes was 4.2 pounds per square 
inch and 3.9 pounds per square inch 
through the shell. 


FIGURE 11) 


Required: Complete heat transfer 
analysis, assuming the mean _ specific 
heat for both oils to be 0.50 B. t. u. per 
pound per degree Fahrenheit. 

Solution: The total heat transferred 
is based upon the oil flowing in the 
tubes for the reason that there are no 
radiation losses. In this case it de- 
pends upon heating 13,300 gallons of 
33.9° Be. oil from 84 to 225°F., disre- 
garding the heat required to vaporize 
the small quantity of light fractions 
which might have been driven off: 

Q = 13,300 7.127 0.5(225—84) = 
6,680,000 B. t. u. 

The M. T. D. is determined from 
Figure No. 13. ; 

The L. T. D. is 157—84=73, and the 
G. T. D. is 304—225=79, from which 
the M. T. D. is 76°F. 

The total mean heating surface is de- 
termined with the aid of Table No. 5, 
from which the mean heating surface is 
found to be 0.191 square feet per linear 
foot of pipe. Hence, the mean transfer 
surface is: 

A=0.191 127 X60 3=4,366 Sq. Ft. 

The overall coefficient of heat trans- 
fer can now be computed from the 
data: 


K=6,680,000/4,366 x 76= 
20.2 B. t. u./Hr./SF./°F. 
The mean velocity of the lean oil is 
determined in the following manner: 
V.= 12,900x231 





60x12 (shell area—external tube area) 
12,900x231 








=57.2 Ft./Min. 








60x12 (142.05—69.85) 

The mean velocity of the fat oil is 

computed with the aid of Table No. 5: 
13,300 

/ <—=———— X 64.2=112.0 Ft./Min. 

60 127 

Attention is called to the fact that in 

computing the velocities, the change in 

volume due to temperature is not taken 

into account. 

The mean temperature of the lean 
and fat oil are determined directly from 
the inlet and outlet temperatures given, 
and are found to be 130° and 154°F. 
respectively. 

The viscosity of the oils at the mean 
temperature is determined from the 
viscosity-temperature curves shown in 
Figure No. 11. These curves were con- 
structed with data obtained from actual 
measurements of viscosity at different 
temperatures. The absolute viscosities 
are 1.48 and 2.18 centipoises for the lean 
and fat oil respectively. 


The conversion of degrees Be. to 
specific gravity is simplified by Table 
No. 6. 

The specific gravities at the mean 
temperature are read directly from Fig- 
ure No. 14. Following the curve for 
the specific gravity of th eoil at 60 de- 
grees F. to the point corresponding to 
the mean temperature, the corrected 
specific gravity is read on the ordinate 
scale. The corresponding densities can 
then be readily determined by multiply- 
ing the corrected specific gravities by 
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Form 2 CP Tur- 
bine driving 
through Kerr Re- 
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driving boiler feed 
pump. 





Form 2 CP Turbine direct-con- 
nected to 15-kw. D.C. generator. 





The applications illustrated show 
representative uses of the “CP” 
Mechanical Drive Turbine. 
With its sturdy construction and 
its many note-worthy design 
features, it is well prepared to 
meet all your requirements for 
reliable and efficient power in all 
classes of service. 
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62.4 the density of water. Following 
this procedure, the specific gravities 
are found to be 0.803 and 0.825 with the 
corresponding densities of 50.10 and 
51.50 pounds per cubic foot for the lean 
and fat oil respectively. 

The kinematic viscosity of the fat oil 
in the tubes is determined from the ab- 
solute viscosity and specific gravity. 
Thus the kinematic viscosity at the 
mean temperature is: 


0.0218 





Z:= = 0.0264 poises or 2.64 


0.825 
centipoises. 
For the lean oil, the kinematic viscosity 
is: 
0.0148 


5 = 0.0184 poises or 1.84 





0.803 
centipoises. 

The factor Dz is an arbitrary figure 
defined as the thickness of a layer of 
fluid uniformly distributed over a sur- 
face whose length is equal to the sum 
of the external circumferences of the 
tubes, so that the cross-sectional area 
of the fluid is equal to the net area be- 
tween the shell and the tubes. The 
value of D, for this apparatus is: 

143.22 — (127 x 0.55) 
D:= = 0.22 inch. 
127 x 2.63 
D,, the internal diameter of the tubes, 
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is found from Table No. 5 to be 0.62 
inch. 

From the values of D; and D, the 
ratio of D,/D: is found to be 0.62/0.22 
or 2.82. The product of D:D: is:— 

D,D.=0.220.62=0.136. 

The above data can now be plotted 
by suitably combining the appropriate 
factors. It has been previously ex- 
plained that the ratio of K D,/D: is 
plotted against the result of D,D.V:V:2 
did:/U,U: Therefore :— 

K D,/D. = 20.2 x 2.82 = 57.0 and 
D,D:V:iV:did:/Ui:U2 = 0.1366,400 
2.580/3.225=696,000 
Before these data can be plotted it 

is necessary to determine the state of 
motion of the liquid in the tubes. Pro- 
ceeding as later outlined under pressure 
drop: 

D,V./Z:=0.62 x 1.866/0.0264—=F=43.8 
This defines the motion as steady tur- 
bulent flow. 

The problem of pressure drop 
through these exchangers is dwelt with 
under “Fluid Friction Drop.” 


Fluid Friction Drop 
Many attempts have been made to 
determine the loss of pressure by fluids 
flowing in pipes. Many formulas, both 
theoretical and empirical, have been 
devised which supposedly represented 
the condition that existed in the ex- 


FIGURE 12 

















periments undertaken. However, al- 
most all these formulas are applicable 
only to specific conditions, such as 
character of fluid, state of flow and di- 
ameter of pipe. 

The classical work of T. E. Stanton 
and J. R. Pannell (Philosophical Trans- 
action, Royal Society—Vol. 214, 1914), 
has shown once and for all that fluid 
flow obeys definite laws, and that these 
laws apply to every fluid whether liquid 
or gas. These laws were devised from 
experiments performed with commer- 
cially smooth drawn tubing, and are 
assumed to apply to geometrically sim- 
ilar pipes. This means that the rough- 
ness or inequalities must be in the same 
ratio as the pipe diameter. 

Fluids flowing in circular pipes reach 
critical velocities in the same manner 
as revolving shafts reach critical speeds. 
The critical velocity of a fluid is ac- 
companied by a change in the state of 
motion. Below the critical velocity, 
there exists a state of motion known as 
stream-line or viscous flow, while above 
it, the state of motion is known as 
steady turbulent. Between these two 
determinable states of flow lies a more 
or less erratic condition of motion 


known as unsteady turbulent flow. 
The critical velocity manifests itself 

in a variety of ways. The one out- 

standing indication is that a consider- 
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- Protect the Vital Points 


, cf 

At hundreds of points valves are the direct guar- ' 
dians of the bank account, standing between the 
waste of heat, cold and pressures that means pre- 















cious fuel lost and the leakage of acids, gases or oth- 


























er materials. Among the smallest of equipment in 
the power and manufacturing plant and fefineries, 
valves may shut down great boilers, stop machines 
or processes, hold up production and ruin products 
— if they fail. 


























Poor valves are expensive at any price, and good 
No. 127 No. 780 


: Reenss Gate Valve valves are cheap at the highest price. “Reverso” Bronze Globe Valve 
| For 200 Ibs. pressure. Reversible Nickel Disc and 
Sizes %” to 3” Seat. For 200 lbs. pressure. 

Sizes %” to 3” 


Williams Valves are the loyal, capable guardians 
that never fail, never disappoint and are faithful to 








the service for which each is built. 


At thousands of vital points in every kind of in- 
dustrial plant—on land and sea—Williams Valves 
are guarding the power, processes and profits of in- 
dustry. 


The name “Williams” on a valve is at once a 
safeguard against accident, a surety of service and 





the sign of lowest cost per year of use. 























psooinnate Williams” is the general guarantee of specific — 


“Cino” Iron Gate Valve 1 “Troverso” Iron Globe Valve. 
For 125 lbs. pressure. valve service for each valve type we make, one of Bronze Mounted Reversible 


a a which fully meets each need in most advanced en- See tas a cee. 


Sizes 1%” to 2” 





gineering practice. 





If you want maximum valve service at minimum 
expense—specify “WILLIAMS” on your next or- 
der. Your dealer can supply you. 


The D. T. Williams Valve Co. 
Cincinnati, Ohio. 
Makers of High Grade Bronze and Iron, Regrinding and Nickel Seat Stop 


and Check Valves, Gate, Blowoff, Hydraulic, Swing and Ball Check, Needle, 
Hose, Whistle Valves, Stop and Air Cocks, Unions, Fittings, Water Gauges, 





Pee. 




















No. 131 
Bronze Quick Opening Gate Gauge Cocks, Oil Gauges, Lubricators, Oil and Grease Cups, Steam Traps, No. 107 
alve Separators. Bronze Regrinding Valve 
For 200 Ibs. pressure. For 200 lbs. pressure 
Sizes %” to 4” Sizes %” to 3” 
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SPEGIFIC HEATS OF PETROLEUM OILS. 
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STANDARD PIPE & TUBE DATA — FIGURE 
HEA 
FT 


GB. in iN 
INCHES | INCHES | INCHES INCHES | INCHES > UN. FT | UN. FT. 


3 x A ! 


STANDARD R ; , 32-212°F 


TRON te) 


STEEL 





126 





Aba 





JULY, 1926 


A Gulf Publishing Company Publication 











SIMPLEX 
CAST IRON 























CONDENSER » ©; 


PIPING 
COATS I 


rom 


Photomicro- 
graph of cast 
fron, much en- 
larged, show- 
ing granular 
structure. 


Photomicro- 


ftraph of 


wrought iron, 
much enlarged, 
showiug fibrous 
Structure. 


A piece oy 
sheet steel, 
much enlarged, 


FLANGE 
Is LOOSE” 


TSELF 


UTHENTIC data from over 250 
A years of service prove that cast 
iron becomes coated with rust but 
remains practically unimpaired in weight 
and strength under conditions that are 
fatal to other kinds of metal. 


Scientists believe this phenomena due 
to the microscopic structure of cast iron 
—a structure of the same granular or 
crystalline form as found in the iron ore 
from which it is made and which has 
laid unimpaired in the ground for untold 
centuries. Cast iron rusts on the sur- 
face, but the corrosive agent fails to 
break the natural mechanical bond be- 
tween the irregular shaped granules, 
further oxygen is excluded by the first 
rust coating, and therefore corrosion 
stops. Cast iron literally coats itself. 


In place of the interlocked grains or 
crystals of cast iron, wrought iron and 
steel are of a fibrous and, in thinly rolled 
steel, of a laminated structure, with dis- 


by pe Fg ni tinct leaves overlapping each other. As 


tionalstructure corrosion takes place, these leaves or 
= tical Fibres scale off, constantly presenting a 
fresh surface to the corrosive agent. 
Simplex pipe is flanged pipe minus the limitations of a joint 
made with rigid flanges. Thousands of feet of this material has been 
in use for years by the leading oil refineries of the United States for 


oil condensers. 


Write for Simplex Condenser Catalog 
Number 55 


AMERICAN CAST IRON PIPE COMPANY 


General Offices and Foundry: Birmingham, Ala. 


Branches at 
Dallas, Kansas City, San Francisco, Los Angeles, Chicago, New York, 


Write Also for information on Our Pre- 
pared Joint Cast Iron Pipe for Oil Lines 
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able increase in pipe line pressure does 
not result in a corresponding increase 
of discharge. This is the condition of 
unsteady turbulent or unstable flow 
and at this point the whirls and eddies 
formed do not take on any systematic 
conformation. However, a further in- 
crease in pressure results in a propor- 
tionate increase in the discharge, the 
liquid now having reached a new state 
of equilibrium called steady turbulent 
flow. At the condition of steady flow, 
the pressure and velocity at any one 
point in the line remain constant at all 
times. The important feature existing 
in fluid flow is that the rate increase of 
frictional loss, as the velocity increases, 
is less when the critical velocity has 
been exceeded than below the critical 
velocity. 

The critical velocity of a fluid is 
given by the equation: 

V.=F Z,/D, 
where V.=Critical velocity. . Ft. per sec. 
D.=Inside diameter of tube.. 


Pe Fe re ten eee Inches 
Z:—Kinematic viscosity of 
RE Peres alte Poises. 


F=A constnat. 
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The critical velocity is therefore direct- 
ly proportional to the kinematic vis- 
cosity. It is evident that for large 
values of Z; such as are found for heavy 
cold oils V. becomes so large that an 
effort to exceed the critical velocity 
would involve high pumping pressures 
and excessive frictional drops. 

Where Z; is small, as in the case of 
heated oils, V- is also small and ve- 
locities in excess of the critical velocity 
are permissible due to reasonable fric- 
tional losses in the tubes under these 
conditions. 

A convenient method for determin- 
ing the critical velocity follows: 


The critical velocity range begins 
when, 
D,V-/Z; = 25 or Ve = 25 Z:s/Ds 
and ends when, 
D,V-/Z: = 40 or Ve = 40 Z,/D,. 


It therefore follows that stream-line 
flow exists for values of D,V;/Z; less 
than 25 and steady turbulent flow for 
values greater than 40, where V;, is the 
velocity in feet per second. 

Where the operating range of tem- 
perature varies considerably, as in heat 
exchangers, it will be found that for a 
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given velocity, more than one state of 
flow may exist in the apparatus. This 
is due to the change in the kinematic 
viscosity of a fluid with temperature. 
Pumping equipment must therefore be 
selected to provide sufficient pressure 
to produce velocities in excess of the 
critical velocity corresponding to the 
highest kinematic viscosity. 

Pressure loss due to friction is ex- 
pressed by the general equation: 

P = C W’/d,D; 


where P=Pressure loss per foot of 
length ....Lbs. per sq. in. 
W=Weight of fluid flowing.. 
A ae im Lbs. per sec. 
d:i=Density of fluid......... 
Stosdnasace Lbs. per cu. ft. 
D,=—Inside diameter of pipe 
5 scale ais ae a6 lO a Inches 
U.=Absolute viscosity of fluid 
EEN OP ee es Poises. 


C=A coefficient depending up- 
on W, D, and U,. 

Figure No. 15 gives values of C both 
below and above the critical velocity 
plotted against the ratio W/D,U:. Be- 
tween the values of 8 to 14 for W/D:1U: 
the curve has not been plotted, since 
between these limits, unstable flow con- 
ditions prevail. 

The curves and* formulas given here 
are based upon the smooth drawn tub- 
ing and apply to geometrically similar 
pipes. This means that the roughness 
or inequalities must be in the same ra- 
tio as the pipe diameter. 

When the inequalities are in a greater 
ratio, the curves will be corresponding- 
ly higher. The case of oil exchangers 
more nearly approximate this latter 
condition when using standard pipe 
tubes. The authors have found that 
actual pressure losses in heat ex- 
changers are two to two and one-half 
times those computed by the foregoing 
curves and formulas. However, the 
pressure drop through an exchanger, 
as determined by actual measurement, 
includes several entrance and discharge 
losses which the curves and formulas 
do not take into account. The diffi- 
culty of accurately expressing the 
roughness of the tube surfaces limits 
the application of these curves and 
formulas, except where modifying fac- 


tors have been experimentally de- 
termined. These modifying factors 
should include the entrance and dis- 


charge losses. 

Table No. 7 shows the variation be- 
tween the experimentally determined 
pressure drop and the corresponding 
computed figure. The experimentally 
determined drop includes all frictional 
losses from the inlet to the outlet of 
the exchanger. 

The application of the curves and 
formulas will be explained by an ex- 
ample taken from practice: 

Problem: To find the pressure drop 
through three single-pass tubular heat 
exchangers operated in series, each 
having 127 4” standard pipe tubes 60 
feet long, when handling 13,300 gallons 
per hour of 33.9° Be. gravity absorp- 
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F the Metric Orifice Me- 

ters, Type A was the first in- 
troduced. It was given immediate 
recognition as the standard mer- 
cury float type differential gauge 
throughout oil and gas fields 
everywhere. Since the advent of 
this type, a number of additional 
types have been born so that to- 
day, there is an orifice meter of 
Metric manufacture suitable for 
every phase of measurement of 
gas, gasoline, oil, air, steam and 
water. 


Being of the same general de- 
sign, operators find metering 
work simplified both in the field 
and in the office. There is only 
one kind of chart to read, one 
type of construction to know, one 
set of supplies in tools, charts, 
etc., to keep on hand. 


Accuracy, Ease of Inspection, 
and Dependable Operation are 





cp SI ce LM 


METRIC 
orifice 
METERS 


the three main factors provided 
for in Metric Meter design. 





Accuracy is secured by a uni- 
form area in the mercury pots, 
large area of floats, long lever 
arms, small angle of movement of 





WESTCOTT & GREIS, Inc. 


Sales Service 
TULSA LOS ANGELES 


DALLAS 


~ ERIE - PENNSYLVANIA~U~S-A- 
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pens, the least number of moving 
parts, and a minimum of surfaces 
affected by friction. 


Inspection, testing, regulation, 
installation, etc., are made easy 
by the simplicity of the meters 
and their accessory connections; 
the careful engineering represent- 
ed in their assembly at the plant; 
and in the selected quality of ma- 
terials that go into their con- 
struction. 


Dependable operation is the re- 
sult of the foregoing characteris- 
tics. All parts are treated to re- 
sist corrosion. Charts and parts 
are not appreciably affected by 
dampness. Light in weight, these 
meters are easily transported. 
Moisture proof aluminum cases, 
special alloy exactly calibrated 
springs, and a very high standard 
design in all parts and materials, 
contribute importantly to their 
dependability in service. 
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é 
Holmes-Manley 
Gi racking Process 


Designed and built 
for lasting and 
profitable service 


The Licensee receives:— 
1. A ‘Proven ‘Process 
2. Complete Technical Service 
3. The Benefit of Future Developments 


Licenses Granted by 


THE TEXAS COMPANY, U.S.A. 


Apply to 
R. C. HOLMES, President 
17 Battery Place, New York, N. Y. 
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32.2° Be. gravity oil having a viscosity 


Table No. 7—Variation Between Exper:mental and Computed Pressure Drops 
100°F. was 


Pressure Drops of 42 Saybolt Seconds at 








Diam. Length Viscosity Velocity Density Weight 
of Tube of Tube of Oil of Oil of Oil of Oil C Comptd. Expermt. found by measurement to be 3.90 Ibs 
D; ” L U:P, Vs '/sec. dipf3 W tb/sec. pi2 pi2 int tak: tes a Si -j 
0.62 60 0.0168 1.754 50.70 0.1950 175 085 1.40 ee 
0.62 180 0.0212 1.760 51.45 0.1885 1.87 2.54 2.80 
0.62 180 0.0220 2104 51.50 0.2255 1.80 3.50 5.00 Econom‘c Design of Heat Exchangers 
0.402 20 0.0475 =. 2.034. 552.25. 0.0936 ~—2.45 0.95 3.00 he tee ‘tes Souk Shek the: tranalie 
2.47 3330 = 0.0410 =. 2.000 3552.50» 3.4900 )3Ss-1.47,— 12.33 28.00 of theta ta & dienes fumetion of the ve- 
we) ~ re ee a ee ee a locity of flow. High velocity, there- 
tion oil. The oil has a viscosity of 40.5 is 0.046 poises. The specific gravity is fore, gives high heat transfer rates and 


Saybolt Seconds at 100°F., and is raised 

in temperature from 84 to 225°F. 
Solution: The average temperature 

of the oil is 154°F. Specific gravity of 


0.8555 at 60°F. and hence (Fig. 14) 
0.8420 at 100°F. The absolute viscosity 
is therefore 0.046/0.842 or 0.0547 poises 
at 100°F. The viscosity-temperature 


consequently reduces equipment ex- 
penses. However, since friction loss is 
also a direct function cf the velocity, 
the increasing of the velocity beyond a 


33.9° Be. oil at 60°F. is 0.8555. Density curve for this class of oil gave an ab- maximum point results in pumping 
of 33.9° Be. oil at 60°F. is 53.35 lbs. per solute viscosity of 0.0218 poises at costs in excess of the value of the addi- 
cu. ft. Internal diameter of Y-inch 154°F. tional heat transferred. Furthermore, 


standard pipe is 0.62 inch. Internal 
area of %-inch standard pipe is 0.30 
sq. in. The mean velocity of the oil 
through the tubes is: 








Now solving for W/D,V; we get 15.40 
and from Figure No. 15 we find this 
corresponds to a value for C of 1.83. 
The density of the oil at 154°F. is found 








the amount of heat transferred in- 
creases as the surface is increased, but 
not in direct proportion, because as the 
temperature of the two fluids approach 
each other, the quantity of heat trans- 


13,300x231 by means of Figure No. 14. 
V.= =1.866 ft. 1 sec. Solving for the pressure drop: ferred through each increment of area 
127x60x60x12x0.3 W? 1.83 x (0.208)? becomes less. The cost of additional 
The weight of oil flowing through the P=C = x 180 equipment; including the additional 
tubes is: dD* 51.50 x (0.62)° pumping charges, maintenance, etc., in- 
12x1.8666x0.30x53.35 =3.02 Lbs. per sq. in. creases approximately in proportion to 
W= = The pressure drop through this ex- the increase in surface. Therefore, a 


1,728 
0.208 Ibs./sec. 
The absolute viscosity of 40.5 Saybolt 
Seconds, 33.9° Be. oil, is found from 
Figure No. 9. The kinematic viscosity 
corresponding to 40.5 Saybolt Seconds 


changer was found by actual measure- 
ment to be 4.20 lbs. per sq. in. A cor- 
rection factor of one and _ one-half 
would have been ample in this case. 
The pressure drop through the shell 
for a flow of 12,900 gallons per hour of 


Ht 





“IGURE [4 


point is reached, beyond which it is not 
economical to go, because the addi- 
tional heat saved by increasing the sur- 
face beyond this point will not net a 
reasonable profit. The necessity of 
choosing velocities and transfer areas 
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Such shipments are consistent with 
the increased demand for 


Drop Forged 
Vo O Steel Valves 
and Fittings 


Globe Valve, Outside Screw which are continually gaining in popularity and are being 


Stem, Union Bonnet, Remov- , 
MonelMetalor Steel Trimmings adopted as a standard by the world’s largest refineries! 


Their choice guarantees all that is required for high pres- 
sure and high temperature installations. They Have Never Failed. 


Write For HENRY VOGT MACHINE Co. 
Bulletin! INCORPORATED 
LOUISVILLE, HY. 
New York Chicago Philadelphia Dallas Atlanta’ Cleveland 


Manufacturers of: OIL REFINERY EQUIPMENT, DROP FORGED STEEL VALVES AND FITTINGS, WATER TUBE AND 
HORIZONTAL RETURN TUBULAR BOILERS, ICE MAKING AND REFRIGERATING MACHINERY. 








cm \ 





Mention Where You Saw the Advertisement 











66 


to secure a proper economic balance 
between installation and _ operating 
costs, is, therefore, apparent. 

The determinaticn of the optimum 
economic velocity and transfer area has 
hitherto been accomplished by labori- 
ous graphical methods. When com- 
plete data are available, a more simpli- 
fied method is the derivation of for- 
mulas which will give the desired re- 
sults directly. Unfortunately, this can 
be accomplished only in part because 
of lack of information. 

The selection of the velocity of a 
fluid will be governed by the friction 
drop and the heat. transfer coefficient; 
the one balanced against the other. 
Numerous empirical equations have 
been proposed for the relation between 
friction drop and velocity. However, 
the relation between the heat transfer 
coefficient and velocity, even though it 
depends upon the same factors, is of 
a more complex nature. For this 
reason, no mathematical solution of 


3 456786911 
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this phase of the problem will be at- 
tempted. 

It has already been made clear that 
high heat transfer rates accompany tur- 
bulent flow. Unsteady turbulent flow 
produces proportionately high friction 
losses, so that it is advisable to choose 
velocities which produce steady turbu- 
lent motion. The minimum velocity 
should, therefore, be such that V;D;/Z; 
is equal to or greater than 40. Engi- 
neering judgment must govern the se- 
lection of velocities greater than the 
minimum mentioned, if excessive pump- 
ing costs are to be eliminated. 

A decision must be made as to the 
type of heat exchanger to be construct- 
ed. Assuming an oil of known char- 
acteristics and the selected velocity, the 
corresponding heat transfer coefficient 
can be determined directly from the 
curves of Figures Nos. 6, 7 and 8. This 
coefficient (K) will be presently used 
in determining the transfer area re- 
quired. 


we 
DU 


456¢76910 2 3 4 5 ©7690 
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STANTON &, PANNELLS’ FRICTION COEFFICIENT, C 


FIGURE IS. 
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The total heat transferred depends 
upon the transfer area as one factor. It 
was mentioned before that as the tem- 
perature of the two liquids approach 
each other, the heat transferred through 
each increment of area becomes less. 
A point is reached where the value of 
the heat saved is less than the fixed 
charges on the additional equipment 
necessary to effect the saving. The de- 
termination of the maximum econom- 
ical heat transferable is accomplished 
by the following method: 
Wrer 
= J (which is less than 1) 


SPELT near Oe ee (1) 

(The case of Wrect less than Wect is 

considered. The procedure is similar if 
the reverse were true.) 


Let 





Wice 


T:—T: 
and E=————_— = Efficiency of trans- 
T; ti 
BMS ciaewa gd weilonwe neu cmeaie< (2) 
The maximum heat transferable per 
hour is, 
Or=Wreet Ci y—ts) cc cseccccsss (3) 


The heat actually transferred per hour 
is, 
Q=Wrer (T:—T:= 
KA (T:—t: —(T:t:) 





(4) 
(T:—t2) 
loge 
(T:—t:) 
Let the total hourly cost, including 


both power and equipment charges, be 
M dollars per square foot of heating 
surface. The total hourly charge 
against the whole equipment is there- 
fore MA, whence the cost per B. t. u. 
recovered is: 











M 
N = x 
K(T:i — te) — (T:—t:) 
(T; — te) 
loge ————— ._ «ew we ew eee (5) 
(T:— ti) 


Let the value of a recovered B. t. u. be 
X, which is the cost of a B. t. u. as 
added directly in subsequent opera- 
tions. (If the fluid cooling must be 
further cooled in a separate exchanger, 
the cost of removing a B. t. u. in that 
unit should be included in X.) 
The hourly profit is, therefore: 
Y=XWrcrt(T:—T:)— 





MWrcrt (T:—T:) (T:—t:2) (6) 
x loge ———— 

K((T:—t2)—(T:—:)) (T:—t:) 
from (1) and (2), 

(T:—t2) (1—EJ) - 

loge ————— = loge 

(T:—t:) (1—E) 

and 
(T:—T: 1 


(T:—t2)—(T:—t:) (1—J) 
Substituting for E its equivalent and 











simplifying, 
Y=XWrc 1(T:—T:)— 
MWrct ((T:—t:)—J (T:—T:)) 
x loge (7) 
K(i—J) (T—t:) 


The hourly profit should be made a 
maximum by properly selecting the 
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GOETZE 
_ METAL ASBESTOS 
GASKETS 


Withstand oil at high tempera- 
ture and high pressure. Goetze 
Gaskets give efficient service in- 
suring against leakage and fire 
risks. 
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Goetze Gasket & Packing Co. 


28 Allen Avenue 
NEW BRUNSWICK, NEW JERSEY 


EMPIRE OIL METERS 


POSITIVE DISPLACEMENT OSCILLATING PISTON TYPE 
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It is this feature of LASTING 
accuracy that sets the EM- 
PIRE apart in a class by itself 
as a reliable measuring device. 
Every branch of the petroleum 
industry can be served by 
EMPIRE meters. ‘They are 
made in both standard and 
high pressure types. We also 
make special types. Consult 
us freely as to your particular 
requirements. 


The design of the EMPIRE 
is entirely different from that 
of any other type of: oil meter. 
The construction of the meas- 
uring unit is such that what 
wear occurs is easily taken up 
by a very simple and inexpen- 
sive readjustment, and the me- 
ter is then once again in practi- 
cally as good condition as 
when it first left the factory. 
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EMPIRE METERS ARE MADE IN ALL SIZES FROM 5%” to 6” INCLUSIVE 


Send postal for fully illustrated descriptive circular No, 110-R 


| NATIONAL METER COMPANY 


299 Broadway, New York 
CHICAGO BOSTON CINCINNATI ATLANTA SAN FRANCISCO LOS ANGELES 
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Automatic Synchronous 
Motor Control Perfected 
The control of synchronous motors has 
been considered a difficult and 
exacting operation, usually requiring 
special operators. The announcement that 
automatic synchronous motor controllers 
by which these motors are put under push- 
button control, have been perfected and 
are giving highly satisfactory service will 
no doubt be received with pleasure. The 
difficulty of starting the synchronous mo- 
tor will no longer make it necessary to 
pass up the use of this very desirable 
motor in the many places where it should 
be used. 
To complete the line of Electric Con- 
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Automatic Synchronous Motor Control 





Inside view of power end to show method of lubrication of Gardner 
self-lubricating power pump 


trollers and Manufacturing Company oil- 
immersed starting switches, the Type ZO 
Switch was developed. It is used for 
starting A. C. motors up to 10 HP across- 
the-line and can be used for remote con- 
trol through push-buttons, float switches, 
pressure gauges, etc. This switch is en- 
closed and all of the contacts are under 
oil so that it is especially suited to use in 
places where fire hazards or corrosive at- 
mospheres exist. It has the expansion 
wire overload device which gives 100 per 
cent protection to the motor against over- 
loads and phase failures. 

More detailed information will be sup- 
plied by the Electric Controller & Mfg. 
Company, 2700 E. 79th St., Cleveland, 
Ohio. 


Self Lubricating Pump 
Good for Refinery Use 


The new enclosed type self lubricating 
Gardner power pump, manufactured by 
The Gardner Governor Company, Quincy, 
Illinois, is a general service pump for 
boiler feeding, water circulation, pressure 
boosting, water supply, or any other serv- 
ice where a pump is required. The en- 
closed construction and automatic lubri- 
cation should make these pumps popular 
in any installation. They are especially 
recommended for refinery use. 

With an installation arranged so that 
the pump can be operated by a float switch 
or remote control, the pump can be started 
by merely turning a switch, and very little 








value of the only variable T:. Differen- 
tiating Y with respect to T: and equat- 
ing to zero: 





dY M Wret 
=X Wret——————___-x 
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from which 
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Expanding and simplifying, 
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XK = 


Assuming no heat loss due to radia- 
tion or other sources, the value tz is 
found from the relation, 

t2=t.—J E(T:—t:) (11) 
The required heating surface (A) can 
now be computed from equation (4) by 
substituting the values just determined 
for T: and tz Strictly speaking, K de- 
pends upon T: and tz, since the viscos- 
ity of the fluids varies as the tempera- 
ture. However, the error introduced 
in (10) by substituting for K a value 
determined from approximate values of 
T: and tz is so small as to be negligible. 

The value of the 
heat transferred is 


(8) 





JT*2+((T:—t:—J (T+ 1) )T2+t1(T1(J—1) +t: 


Arranging in the form of a quadratic equation, 


JT*2+T.-t:-J (Ti+ t:))T2+t,(Ti(J—1) +t) — 


from which, 
—(T,:—t:—(T;:+ t:)) 
7. a + 


2J 





f 
} (T:—t:—J (T:+t:))*—4J (t1((J—1) T.4ts — 
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not always merely the 
value of the fuel 
M(T.—t:) saved. The natural 
—=( (9) gasoline plant, where 
cK the absorptive medi- 
um from the still 
must be cooled be- 
fore it can be used 
again, offers a strik- 
ing example of this. 
This ‘is accomplished 
in two separate units, 
one a heat exchanger 





M(T:—t:) ] &% 


XK 





iss) 
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(10) in which the medium 


from the still is 


cooled by the medium entering the 
still, and the other, a water cooler. 
What heat is not removed in the heat 
exchanger must be removed in the 
cooler, which involves additional ex- 
pense for pumping and cooling equip- 
ment. This additional cost can proper- 
ly be added to the value of the heat 
saved by the exchanger in computing 
the economic area of the heat transfer 
equipment. 

The addition of heat exchangers to 
a plant may increase the capacity of 
the units in operation to such an ex- 
tent that the building of new units 
which increased demand might other- 
wise require, will not be necessary. 
Proper allowance should be made in 
this case in computing the value of the 
heat saved. Heat exchangers, used in 
processes depending on high tempera- 
tures for large yields, may increase 
production valued in excess of the value 
of the fuel saved. Benefits so derived 
should be considered in computing the 
value of the heat saved in determining 
the economic area. 
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Feed him 
FRESH-COOL-AIR 


—and he’ll work with greater ease, comfort and safety. 


The M-S-A Standard 


HOSE MASK 


Supplies a continuous stream of fresh air to workers in 


Tank Cars, Oil Tanks, or in any confined gaseous space. 


(thy “Le 
WAU 
27 


Send for Bulletin No. 99F for complete information 

on this and other types of Hose Masks 
: . Standard for th 
Mine Safety ) Appliances Co. pons tiomee Ma " 


Braddock Ave Thomas Blvd. Pittsburgh, Pa. Association 
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TOOLS FOR THE OIL INDUSTRIES 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds. 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds. 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 

Screw Punches for Plate Work 

Flaring Tools for Still Tubes 

Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. Henderer’s Sons 


Wilmington, Del. 





Established 1870 Expanders since 1884 
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Diesel Encine for Foos Gas Engine Company 


attention is required. In the centralized 
power plant the pump will undoubtedly 
find a big demand because of its reli- 
ability, automatic lubrication, and clean- 
liness. 

All running parts in the pump are to- 
tally enclosed in the crank case which 
acts as an oil reservoir for the flood 
lubricating system, positive and automatic. 
The main driving gear partially submerged 
in oil delivers the oil through channels to 
the main and pinion shaft bearings, crank 
and cross head pin bearings and cross 
head guides. All working parts are liter- 
ally flooded with oil which insures long 
life and continued smooth operation. Oil 
overflowing from the bearings is auto- 
matically returned to the crank case and 
can be used over and over again. A sed- 
iment pocket in the frame catches and re- 
tains any foreign matter. 

The main gear is of semi-steel with a 
liberal pitch and face. Forged steel is 
used in the pinion. Teeth of both the 
gear and pinion are machine cut. Enclosed 
construction requires no gear guard ex- 
cept for top motor mounting. 

Accuracy of detail is one of the main 
features of Gardner enclosed power 
pumps. Every part is built to gauge and 
is interchangeable. 

On stock pumps, rubber or brass valves 
are furnished. Medium rubber valves are 
recommended for cold water service and 
hard rubber or brass valves for hot water. 
Brass valves in packed piston and outside 
packed pumps are light weight disc valves 
with curved web proportioned to give 
maximum strength with minimum weight. 
Oil line pumps have brass wing guided 
valves seating on a taper. 

Complete information on this line of 
pumps can be obtained by writing the com- 
pany, asking for Bulletin No. EP-l1. 


Graver Zeolite Water 
Softener Described 


Zeolite Water Softener.” 
This is the title of a new bulletin just 


“Graver 


published by the Graver Corporation, 
East Chicago, Indiana. 

The bulletin is completely illustrated 
both with views of installations and of 
the softener and equipment. 

The Graver Zeolite Softener uses the 
down flow method of softening with a 
natural zeolite mineral supported by a 
strainer plate. This strainer plate, 
which is attached to the shell of the 
softener, is perforated with equally 
spaced slots to provide thorough dis- 
tribution necessity of a concrete fill in 
the bottom of the softener tank. 

In writing to Graver Corporation for 
a copy ask for Bulletin 509. 


Smaller Diesel Opens 
New Fields of 
Application 


Reduction in physical proportions and 
weight has been accomplished in a new 
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engine just perfected by the 
Foos Gas Engine Company, Spring- 
field, Ohio, thereby opening new fields 
of application for this type of power. 

This new engine has a speed approxi- 
mately double that of other designs 
made by the Foos Company. Engine 
weight has also been reduced to about 
50 pounds as against 100 to 300 pounds 
per horsepower. Capacity of the new 
engine ranges from 50 to 450 horse- 
power. 

In many instances it will be possible 
to replace gasoline engines with the 
new Diesel, with a considerable reduc- 
tion in fuel cost and maintenance as 
well. Direct drive to certain types of 
machinery is possible on account of 
the high speed range. 

The engine is well suited for installa- 
tion in mobile or semi-mobile industrial 
machinery requiring self-contained in- 
dependent power units. In stationary 
applications it meets the requirements 
of a peak load or standby power gen- 
erator. 

Speed range of the engine is from 
400 to 900 RPM, either with governor 
or mutual control. 

More complete information will be 
mailed by the company on request. 


Diesel 


Emergency Lighting Out- 
fit for Power Houses 

As an emergency lighting outfit in 
power houses and boiler rooms, the 
Standard Turbine Corporation, Scio, N. 
Y., is recommending its Standardlight 
Steam Generator Sets. 

This generator set consists of a 
steam turbine and a direct current elec- 
tric generator. 

The set is generally furnished for 125 
volts, and in capacities from 400 watt 
up to 10 K.W. 

The set is furnished complete ready 
for connection to the _ electric light 
wires and requires no additional rheo- 
stats, storage batteris, or the like. 

Due to the low weight and the com- 
with consequent small 
convenience in 


pact design 
space and ease and 


Standard Light Steam Generator Set 
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Builders a lian Steel 
Tank Cars Since 1902 


Specifications on Request 





CHICAGO STEEL CAR COMPANY, Harvey, Ill. (Chicago Suburb) 








““UNDER FIRE” 


Walsh Refractories stand 
up longest “under fire”— 
and over and around it,too. «— = 


Without obligation, 





Th righ interested executives 
es t refractory may obtain a hel, 
for your use ful book free for the 

asking. 32 pages of 


useful, concise in- 
Carve) formation 


+% 





WALSH FIRE CLAY PRODUCTS COMPANY 
NEW YORK - ST.LOUIS - CHICAGO 
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handling, this machine lends itself bet- 
ter than most machines as a portable 
unit. 

The unit is entirely self-contained and 
needs no foundation, 

The unit is designed for a minimum 
steam consumption at the capacity de- 
veloped which is of considerable impor- 
tance in many cases where the boiler 
capacity is limited. 

While the unit as a whole is low iti 
weight, all parts which especially re- 
quire strength, such as shafts and bear- 
ings, are made heavier than competi- 
tive types, it being recognized that the 
service imposed on this type of machine 
in many cases is very severe and atten- 
tion not always the best. 

All moving turbine parts are 
pletely enclosed. 


com- 


The speed governor on the turbine 
will maintain the operating speed prac- 
tically constant, regardless of load, and 
insures safe operation as well as con- 
stant voltage. The design of the ma- 
chine is greatly simplified over any 
competitive makes, and the number of 
parts reduced to a minimum, which 
adds to the reliability of the machine 
and permits of operation over long pe- 
riods of time without any other atten- 
tion than periodical lubrication of the 
bearings. 

The sets are made for non-condens- 
ing service and will operate successful- 
ly under steam pressure as low as 50 
pounds per square inch. 

Further information may be secured 
from the company direct. 





of the Mississippi. 


100% salvage value, the 
“Southwestern” full (or bet- 
ter) efficiency of the station- 
ary plant, the automatic con- 
trol and operation, the ex- 
peditious removal to another 
location, and the possibility 
of getting into new and re- 
mote fields quickly and with 
minimum gas loss. 


“Southwestern” 
Catalogs will be 
sent on request, 
covering refinery 
equipment and 
portable absorption 
plants. 


Factory: 
Culver City, Calif. 


Complete Refineries 


"SOUTHWESTERN © 
lants 





Only a little over a year on the market, the Southwestern Portable 
Gasoline Plant is operating successfully in the principal oil fields west 


Today, over 100,000 gallons of gasoline are being produced daily 
by “Southwestern” Portable Gasoline Absorption Plants, with in- 
stallations increasing at a most rapid pace. 













SOUTHWESTERN ENGINEERING CORPORATION 
1221 Hollingsworth Building, Los Angeles, California. 


837 Mayo Bldg., 
Tulsa, Okla. 
Collins Water Tube Boilers 


Operators appreciate the 


Branch Factory: 
Tulsa, Okla. 


Power Plants 





















“The Hays Corporation”’ 
Is Company's New 
Name 


Michigan City.—The Jos. W. Hays 
Corporation, Michigan City, Ind., manu- 
facturers of Hays Draft Gages, Flue 
Gas Analyzers, CO: Recorders, and 
other combustion instruments, an- 
nounces a slight change in name to 
“The Hays Corporation.” Jos. W. 
Hays, who founded the business in 1907, 
has disposed of his entire holdings in 
the company in order that he may de- 
vote all of his time to his practice as 
consulting engineer. Philip T. Sprague, 
the new president, has been closely as- 
sociated with this business for a num- 
ber of years as vice-president and gen- 
eral manager. 

Several new instruments have just 
been placed on the market by the Hays 
Corporation. These include a line of 
draft and pressure gages, and a portable 
test set for combustion investigations. 
The latter comprises a flue gas analy- 
zer, flue gas thermometer, and portable 
aluminum draft gage, all arranged, with 
accessories, in a neat, compact carrying 
case. 

Mr. Hays is widely known through 
his numerous books and through his 
many years practice as a consulting ex- 
pert. He has recently associated with 
him a number of experienced combus- 
tion engineers and production special- 
ists. 

The headquarters of the consulting 
organization will be in Tulsa (Orpheum 
Building), where Mr. Hays has been 
located since last June. His associate 
engineers are located in Philadelphia, 
Niagara Falls, Pittsburgh, Chicago, 
Omaha, St. Paul, Parsons, Kan., Salt 
Lake City and Los Angeles. Through 
this country-wide organization Mr. 
Hays hopes to serve all industrial and 
power plants requiring his service. 

The headquarters of the Hays Corpo- 
ration will remain in Michigan City, 
where the modern factory is being en- 
larged to take care of the expanding 
instrument business. Mr. Hays’ well 
known book, “How to Build Up Fur- 
nace Efficiency,’ which is now in its 
seventeenth edition, 120th thousand, will 
also continued to be published at Michi- 
gan City. 


New Celite Bulletins For 


Distribution 
Celite Products Company, 1320 S. 
Hope Street, Los Angeles, Cal., an- 


nounce for distribution two new bulle- 
tins on Celite products: 

Sil-O-Cel C-3 and Sil-O-Cel C-3 Con- 
crete discusses these two insulation 
products, and “The Logic of Insula- 
tion” is a brief discussion of the “how” 
and “why” of heat insulation and the 
advantages to be derived through its 
use. 

Copies of both bulletins may be had 
upon request to the company. 
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ICE MAKING AND 








YORK Absorption Refrigerating Machines are built 
in either the double pipe, atmospheric, or shell and tube 
type, and consist principally of the following parts: 


GENERATOR, 
ANALYZER, 
DEHYDRATOR, 
CONDENSER, 
i “ EXCHANGER, 
¥ WEAK AQUA COOLER, 
j 4 ABSORBER, 
STRONG AQUA TANK, 
ANHYDROUS AMMONIA 
RECEIVER, AND AQUA 
AMMONIA PUMP. 
This equipment is particularly adaptable to Refinery 
requirements, and can be relied upon to deliver low, dry 
temperatures WHEN and WHERE needed. 
Write the nearest YORK Branch (there are 74 of them) 
for full particulars. 


YORK “company 


Ice Making and Refrigerating Machinery Exclusively 57 


York, rene _—ae 
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Roto Air-Driven Heavy Duty Cleaner 


CRACKING STILLS 
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a PATENT PENDING 


Gastite Dome Cover 
Reduces Gasoline 
Evaporation 


A patented gastite dome cover is now 
being manufactured and sold by the A. 
Y. McDonald Manufacturing Company, 
Dubuque, Iowa, and. is recommended 
for loading casinghead, absorption, 
blending of straight run gasolines. It is 
claimed that this cover reduces 
evaporation and saves gasoline. 

This cover is made in two styles. A 
“temporary type” for attaching to dome 
only during the loading process, is 
made of aluminum, A “permanent type” 
is offered in the heavier construction 
for permanent attachment to the dome 
and is furnished with a top which pro- 
tects it in transit. Both styles are 
equipped with “peep hole glasses’ so 
that the contents of the car can be in- 
spected while loading. They are suitable 
for use on both insulated and non-in- 
sulated tank cars. 

The cover is pierced by two valves 
which screw connections for 
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provide 
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the loading line and the vent line. The 
loading line opening is two inches in 
diameter, with a three-inch pipe attach- 
ed to the under side of the cover and 
extends to within a few inches of the 
bottom of the car. 

A vent line attached to the vent 
opening which is also two inches in di- 
ameter, carries all gases and vapors 
back to a compressor and cooling coil 
which converts them back to gasoline. 

Further information about the dome 
cover will be supplied by the company 
on request. 


California Company 
Opens Branch Office 
In Tulsa 


Tulsa, Okla.—B. F. Armstrong, sales 
engineer with the Southwestern Engi- 
neering Corp., of Los Angeles, has been 
transferred to the Mid-Continent office 
at Tulsa, Okla. He will assist R. B. 
Millard, district manager there, and will 
cover the Texas field for Southwestern. 

Due to increased orders, crowding the 
factory, the Southwestern Engineering 
Corp. has opened a branch factory at 
Tulsa, Okla., where absorption plant 
equipment for the Mid-Continent terri- 
tory will be fabricated, thus insuring 
better deliveries. 

The Roxana Petroleum Corporation, 
operating in the Oklahoma and Texas 
oil fields, have recently ordered from 
from the Southwestern Engineering 
Corp. of Los Angeles, three portable 
gasoline absorption plants. On comple- 
tion of the order the Roxana Company 
will have eight of these portable plants 
operating. 

Amarillo Refiners 


Producers and 
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ANGLES, BARS, BEAM 
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Corporation have bought a gasolime ab- 
sorption plant of a portable type, which 
is Operating in a number of off fields 
in the Mid-Continent territory. This 
plant was first introduced in California 
about a year ago. A plant of a similar 
type is to be installed at Tampico, 
Mexico, by the Anglo-Mexican Petro- 
leum Co., Ltd. 





TESTING FOR TWIST TESTING FOR BEND 


Connecting Rod Aligner 
Is Handy Tool 


Refinery machine shop foremen will 
find in the C-O Universal Connecting 
Rod Aligner, a valuable piece of 
equipment, and also a handy one. The 
aligner is used for testing the align- 
ment of connecting rods and final pis- 
ton assembly. By its use any connect- 
ing rod can be accurately tested as to 
alignment, and if the rod has been twist- 
ed or bent, it can be straightened read- 
ily by using either a large wrench or 
bending iron while on jig. 

A bend and twist fixture is provided 
and alignment of rod is determined by 
using the fixture in conjunction with 
the piston pin to be used in final as- 
sembly. This fixture is provided with 
two points and to determine the exact 
alignment of rod, these points should 
be in contact with surface plate. 

The aligner is furnished with one ar- 
bor or pin of desired size. Extra ar- 
bors can be furnished in any size de- 
sired from one and one-fourth to three 
inches in steps of one-sixteenth of an 
inch. 

The aligning fixture is manufactured 
of cast iron, well seasoned, the surface 
plate being accurately ground. All ar- 
bors are hardened and ground. Net 
weight of the outfit is 20 pounds. 

More information can be obtained by 
writing the Canedy-Otto Mfg. Co., Chi- 
cago Heights, Illinois. 


Charcoal Plant 


Cisco, Texas—Humble Oil and Re- 
fining Company is erecting a small 
charcoal absorption plant of the porta- 
ble type on Canary et al’s J. P. Morris 
discovery oil and gas well in Coleman 
County, “Texas. The plant will be 
equipped to handle several million 
cubic feet of gas daily, and in the event 
the field fulfills expectations, more units 
will be added. 











JULY, 1926 A Gulf Publishing Company Publication 75 


Let ’er Rain; Let ’er POUR— 
It Can’t Get Through the Moisture-Proof Case of 
AMERICAN RECORDING GAUGES 
























ENCLOSED in a moisture, fume and dust-proof 
case, the Recorder can be exposed to the ele- 

ments without danger of injuring the movement. 

Illustration shows an American (formerly Co- 
lumbia) Recorder on a gas line in the Lucky Field, 
near Wetumka, Oklahoma. It gives an accurate, 
WRITTEN record of the pressure of the natural 
gas at all heurs of the day or night. 

Among the features which have made American 
Recorders the favorite in the oil industry are: 

Time Punch, which gives a record of when and 
how often readings are taken. Non-removable 
Chart Holder, which prevents loss of button and 
| makes it easy to change charts. Removable and 
adjustable Recorder Arm. Removable, non-cor- 
rosive, non-spilling Glass Pen. Extra heavy and 


































AMERICAN SCHAEFFER & BUDENBERG CorP 


BROOKLYN, WN. Y. 










non-corrosive movement. Atlanta Detroit Salt Lake City 
American Recorders are the product of gauge *Boston *Los Angeles *Seattle 
makers who have back of them over three-quarters Buffalo Philadelphia St. Louis 



















of a century of experience. 


Write for Catalog E-16 : 


*Chicago *Pittsburgh Tulsa 
Cleveland *Stock Carried at these branches. 














Controlling Liquid Levels <\SHEp® 


TRADE MARK 
REGISTERED 


Holding a pre-determined level of liquid 
in stills, absorber towers, receivers, pipe 
lines, is an easy problem with Fisher 


Type No. 227A. 


On any job where it is impractical to 
place the float inside the vessel holding 
the liquid, this type will prove its value 
immediately it is put on the work. 


Simple in construction, accurate in de- 
sign, positive in action, it is a piece of 
equipment that has won a host of en- 
thusiastic friends in the oil industry. 





Ask us for our new complete bulletin, 
now ready. 


THE FISHER GOVERNOR CO. 


MARSHALLTOWN, IOWA 
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HE advent of a new motor fuel 
"T wich will, according to its sponsors, 

lessen operating costs for the public 
by increasing mileage, do away with car- 
bon troubles, eliminate “knocking” in 
cylinders, and above all, help to conserve 
the country’s supply of crude oil, was an- 
nounced in Washington Monday, June 28, 
when Charles P. Tolman, chairman of 
the research committee of the Petroleum 
Conversion Corporation of New York, 
submitted a report with samples of the 
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Bristol Recording Instruments are the refinery en- 
gineer’s guide to low cost operation. 


pursuing a straight course through details of proc- 
essing, giving him complete control at all times. 


Pressure, temperature, flow—all of the measurement 
requirements of refinery methods are met by the 
Bristol line of instruments. 
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Knox Process Fuel Submitted to Bureau 


Of Standards 


new fuel to the Bureau of Standards for 
analysis and test. 

Request was made that the government 
bureau make a thorough examination of 
the data and material filed, and at the 
same time Mr. Tolman, who is a widely 
known consulting engineer, expressed the 
hope that the bureau might see fit to sug- 
gest an appropriate classification for the 
fuel since it is in no sense gasoline. 

“This presentation to the Bureau of 
Standards,” Mr. Tolman stated, “is the 





BRISTOL’S 


The most extensive 
line of Recording 1n- 
struments; including 
recorders for Pres- 


sure, Liquid Level, 
Temperature, Elec- 
tricity, Motion, 


Speed, Humidity, etc. 
Ask for Bristol’s cat- 
alog. 


They enable 
struggle of competition, 


Write us for details. 


\ Waterbury, Connecticut 
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culmination of five years consistent ex- 
perimentation and development. We are 
sure of our ground when we inform the 
government we have found a new and 
better motor fuel, and we wish to avail 
ourselves of the facilities of the bureau 
which are unequaled in this country, not 
only to confirm the findings of our own 
laboratory, but to establish the exact na- 
ture of certain components which may 
have a wide use outside the petroleum in- 
dustry. In the course of this work a 
plant of size and capacity not only for 
proving up the theory, but equally to prove 
the controllability of the process when 
carried on in apparatus of commercial 
size, was built and operated by us at Texas 
City. Now that we have satisfied our- 
selves of the merit and usefulness of this 
motor fuel, we are going to demonstrate 
and introduce it.” 

The reason assigned by Mr. Tolman for 
desiring classification other than gasoline 
for the new product, is explained by him 
this way: “The new motor fuel is made 
up of compounds more stable than gaso- 
line, weighs more per gallon, and is chem- 
ically different. It would seem, there- 
fore, that the product should be recog- 
nized as something other than gasoline.” 

Explaining just what is now claimed to 
have been discovered, and its possible 
usefulness to the public, Mr. Tolman said: 
“For the first time, the aromatic com- 
pounds, meaning benzene and toluene, are 
made not as a by-product but as a main 
product on an industrial basis under the 
new discovery. We are prepared to de- 
liver bulk samples of the new motor fuel 
to the government, in addition to the 
samples filed with the Bureau of Stand- 
ards. We believe the official testing 
will be actively undertaken because this 
product is in line with the government’s 
policy of conservation and interest in 
advancing aviation for military and 
mail purposes. 

“Our problem and our job was to build 
a plant that would apply large quantities 
of heat to large quantities of oil under 
absolute control as to temperature, pres- 
sure and atmosphere, and also to control 
each of these factors simultaneously and 
independently of each other. Such a re- 
sult has finally been attained and it means 
much to the petroleum industry. Sum- 
med up, it means we have devised and 
established a method whereby all funda- 
mental conditions governing the conver- 
sion of oil are subject to.simple, exact 
and definite control. 

“Existant methods, it must be remem- 
bered, apply heat to the oil externally 
through metal walls. Temperatures high- 
er than those necessary for reaction must 
be used to cause the heat to penetrate the 
mass, whereupon the oil is not uniformly 
heated. We, upon the other hand, apply 
our heat internally, by commingling heat- 
ed gas in the system with oil vapors at 
controlled pressure, so that the oil is at 
once heated to conversion temperature. 
Thus the heat is applied uniformly to 
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A Non-Clog 


Spray Nozzle! 


ARLEY SPRAY NOZZLES give better spraying 
with less clogging than other commercial nozzles. 
Marley Spray Pond Installations are designed 
from the standpoint of great economy with low operat- 
ing pressure by engineers with years of experience in 
spray pond design. The results that have been obtained 
are such as to prove conclusively the great efficiency and 
dependability of Marley installations. 





Particular attention is called to the descriptive illus- 
trations of the Marley Spray Nozzle. The large rec- 
tangular venturi-shaped throat and the large bottle- 
shaped upper whirl chamber prevent any possibility of 


clogging. 


MARLEY 
SPRAY 
NOZZLES 








Free Catalog Tells All 


Descriptive bulletins illustrating Marley Spray Nozzlse and 
Equipment will be sent to anyone interested upon request. Or 











if you are anticipating a spray pond installation or in need of 
replacements for your present equipment, Marley engineers will 
be glad to counsel with you on your needs, without obligation. 
We suggest that you write us today. 
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EQUIPMENT CO. 


Kansas City, Mo. 


| POWER PLANT /, dB) 


2106 Grand Ave. 














Mention Where You Saw the Advertisement 
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every particle of the oil at definite tem- 
perature and pressure. 


“It may be defined as an homogeneous 
admixture of heat, with independent con- 
trol of pressure and gaseous atmosphere. 
The result is an ideal conversion into 
definite products constituting a vast step 
forward from present methods.” 

The Petroleum Conversion Corporation, 
operating the Knox Process, has offices 
at 136 Liberty Street, New York City, and 
its Research Department has invited press 
representatives to obtain there any fur- 
there detailed information desired. The 
personnel of the board which has guided 
the affairs of the enterprise, includes 
many persons well known as engineers 
and business men in New York, Phila- 
delphia and elsewhere. 
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‘Automatic Pumping” Is Phillips Building Largest 


Bulletin Title 


“Automatic Pumping,” is the title of 
a new twenty-four page booklet issued 
by Barrett, Haentjens & Co., Hazleton, 
Pa. 

Other bulletins have been issued by 
this company describing the automatic 
operation of centrifugal pumps, but the 
latest edition differs from the others in 
that the subject is treated from a pure- 
ly technical standpoint and several new 
methods of making centrifugal pumps 
automatic are described. 

Copies of this booklet can be secured 
by writing Barrett, Haentjens & Co., and 
asking for bulletin 400a. 





Will Gi 


Clean Turbines 


TRACYFIERS 


Increased Filter Running Hours 
Cleaner Still Bottoms 
Non-Clogging Steam Coils 


Clean Steam Valves 
Sludge-Free Steam Lines 


This Means 


Greater Production 


ve You 





Barnsdall Refining Co. 
Skelly Oil Company 
Houston Cotton Oil Co. 
United Natural Gas Co. 
Sinclair Oil & Gas Co. 
Marland Refining Co. 
Champlin Refining Co. 
Hope Natural Gas Co. 
Kansas City Refining Co. 
General Chemical Co. 
Empire Refineries, Inc. 


Oklahoma Eastern 
Roxana Petroleum 
Clayton Oil Co. 

Pure Oil Company 


McMan Oil & Gas 


Standard Oil Co. 





THESE COMPANIES USE TRACYFIERS 


Waco Cotton Oil Mill 


Cosden & Company 
Hope Construction & Ref. Co. 


Phillips Petroleum Co. 
Appollonia Lumber Co. 


ANDREWS-BRADSHAW 
COMPANY 


Pittsburgh, Pa. 


533 Fourth Avenue, 


Magnolia Petroleum Co. 
Oil Corp. M. W. Kellogg Co. 
Corp. White Eagle Oil & Refining Co. 
Pacific Gasoline Co. 
Peoples Natural Gas Co. 
Amerada Petroleum Corp. 
Shaffer Oil & Gas Co. 
Reserve Gas Co. 

Co. Penna. Gas Co. 

Sinclair Refining Co. 
Tidal Refining Co. 

Simms Oil Co. 











Natural Gasoline Plant 
In Panhandle Field 


Breckenridge, Texas.—Three natural 
gasoline manufacturing plants are be- 
ing erected in Texas fields by the Phil- 
lips Petroleum Company, which main- 
tains headquarters here for all of Texas 
field operations. Included in this trio 
of new plants is one for Hutchinson 
County, in the Texas Panhandle, that 
will probably handle a greater volume 
of gas than any single plant in the 
world, while two small types of char- 
coal process plants are being erected 
in Stephens and Brown Counties. 

The 
cated on the 
Whitley survey, near the heart of the 
Hutchinson County field, and has been 


Panhandle district plant is lo- 


Johnson ranch, Mary 


under construction for several months. 
This plant is being built to handle a 
maximum of 100,000,000 cubic feet of 
gas daily, operating on well pressure, 
gasoline 
The first unit of this plant has 


with a lean 


yield. 


comparatively 


been completed and put on production, 
and the finished product is moved by 
a 3-inch welded pipe line to loading 
rack at Panhandle, a distance of about 
26 miles. 


In conjunction with this large plant, 
Phillips is erecting a charcoal process 
plant on the J. K. Hughes Development 
Company’s lease in the northwest quar- 
ter of section 6, block “Y,” and plans 
to erect a second charcoal plant on the 
Dixon Creek Oil Company’s Smith 
lease. The output of these charcoal 
plants will be pumped to the main gaso- 
line plant, where the product will be 
stabilized. The residue gas from these 
plants will be boosted over to _ the 
Western Carbon Company’s carbon 
black plant, located on the Carson- 
Hutchinson County line. The carbon 
black plant is completing its first unit, 
and when completed will burn 20,000,- 
000 cubic feet of residue daily, while 
application has been made with the 
Railroad Commission to greatly in- 
crease the capacity. 

Phillips Petroleum Company is erect- 
ing a charcoal absorption plant on the 
Hohertz lease, section 63, T. P. Rail- 
road survey, block 4, Stephens County, 
and will be ready for operations in 
August. This plant will be of the two 
unit type, with a daily capacity of 2,- 
000,000 cubic feet of gas. A charcoal 
plant is being constructed on the M. J. 
Suttles farm, Robert Mitchell survey, 
to take gas from shallow wells being 
developed in the southeast extension of 
the Cross Cut field, Brown County. 
This plant will be equipped to handle 
about 3,000,000 cubic feet of gas daily. 
The gasoline yield in both of these 
plants will average two and one-half 
gallons per 1000 cubic feet. 
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| EXTRACTS OF REFINING TECHNOLOGY | 








Action of Sulphuric Acid on Gasoline. 
—Two varieties of gasoline were treat- 
ed with sulphuric acid in a series of 
washes. The strength of the acid was 
increased steadily at each wash, from 
79.1 per cent to 100.5 per cent. De- 
terminations of percentage loss of 
weight, density, refractive index, and 
aniline point, following this treatment 
indicated that polymerization and re- 
moval of unsaturated compounds take 
place with acid of strength below 88 
per cent, and that with acid of greater 
concentration removal of aromatic com- 
pounds takes place. Journal of the In- 
stitute of Petroleum Technologists, 
1926, volume 12, pages 68-76. 


* * * 


Regenerating Spent Decolorizing 
Powders.—A new method for the re- 
generation of spent decolorizing pow- 
ders that are employed in the mineral 
oil industry is described in Kolloid 
Zeitung, 1926, volume 28, pages 247-248. 
The feature of the methed is that the 
decolorizing powder need not be re- 
moved from the filter to effect its puri- 
ficetion. The method consists of mix- 
ing the spent material with benzene 
and alcohol and extracting the impuri- 
ties from it by means of this mixed 
solvent. The heating that afterwards 
ensues is carried out at a temperature 
of 150 degrees C. 

The extraction power of a solvent 
depends on its heat of wetting. Alco- 
hol has a comparatively high heat of 
wetting, that is 17.2 calories per gram 
against “Floridin S”. 3ut it is not a 
good solvent for the impurities that ii 
is desired to extract. On the other 
hand benzene is a bad “wetter” but a 
good solvent. The combination of the 
two thus effects satisfactory extracticn. 
By the application of this method the 
same sample of Floridin was used for 
about 30 operations without any 
marked diminution of its decolorizing 
power. 

* * x 

Machine Lubricating Oils.—An inter- 
esting article on the lubricatings that 
are used for the lubrication of ma- 
chinery is published in Petroleum Zeit- 
schrift, 1926, volume 22, pages 247-53. 

It is stated therein that the most im- 
portant qualities of a lubricant are its 
oiliness, or property of clinging to the 
lubricated surface, and its viscosity or 
internal friction. The greater the vis- 
cosity of the lubricating oil, the less 
the expenditure of lubricant, and the 
less it is liable to be displaced from 
between the bearing surfaces, but the 
greater is the friction. The oil shou'd 
have minimum viscosity consistent with 
sufficient oiliness to ensure adherence 
to the rubbing surfaces. 

For greater speeds of rubbing sur- 
faces oils of lower viscosities are re- 


quired. The oil must resist change 
from the action of the air and high tem- 
peratures, must have a reasonably high 
flash point, must be quite free from in- 
organic acidity, and not have excessive 
organic acidity. Its boiling point 
should be high and its cold test low. 
The properties of various vegetable and 
animal oils, which possess greater oili- 
ness than mineral oils, are discussed 
as to their suitability for use in com- 
pounding mineral oils, and the require- 
ments in lubricating oil for engines and 
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machines of different categories are 
also discussed. 
eae 
Composite Motor Fuel.—British Pat- 
ent No. 249,348 describes a composite 
motor fuel which consists of gasoline 
or other usual hydrocarbon fuel, a sol- 
uble aldehyde and an unsaturated hy- 
drocarbon gas which will remain in 
solution at atmospheric temperature. 
Thus acetaldehyde or paraldehyde is 
saturated at atmospheric temperature 
and pressure with acetylene and from 
two to twenty liters of the solution 
are mixed with 98 to 80 liters of gaso- 
line. 
* * * 
Refined Liquid Hydrocarbons, — 
Mineral oils are refined bv distil'ing 




















Receiving and Separating Tanks 


We fabricate welded receiving, separating and blow- 
off tanks for all purposes, in addition to our other varied 
activities in refinery piping equipment. 
group of three separating and receiving tanks for an 


Ohio refinery. 


POWER PIPING COMPANY 


Illustrated is a 








PITTSBURGH 


PUT YOUR PIPING PROBLEMS UP TO POWER PIPING 
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Spray Nozzles 


Latest improved, 
non-clogging. 








All pipe sizes 


Best cooling, 
large capacity 


Complete equipment 
for spray ponds 





Armstrong 
Steam Traps 
Cannot Waste Steam. 
Inlet on Bottom. 
Non Air Binding. 

Self-Scrubbing. 





ECKENROTH Large Capacity 
mah in 1ze. 
Self-Grinding Cheap in Price. 
Blow-Off Valve DALLAS STOCK. | 
Automatic | 
Reseating | 


Always tight. 
Saves Fuel by 
Stopping Leaks. 


Wears in while 
others wear out. 


Can be repacked 
and reground 
under pressure. 


Also screwed 
and straightway. 


FULLY 
GUARANTEED 


Inlet 


A.W. CashCo. 


Reducing and 
Regulating 
Valves. Pump 
| Governors. Pres- 
sure and Vacuum 
Relief Valves. 
Ammonia Control 
Valves 














Kelly Self-Grinding Valves 
Renewable monel seat and } 
bronze disc. Dallas Stock. | 


GEO. B. ALLAN & COMPANY | 


DALLAS, TEXAS 


























A big fleet of MODERN cars; 


4 large, conveniently located shops 
to keep them in condition; 


18 years’ specialized experience: 


SPECIAL services to shippers, de- 
scribed on request. Address 


NORTH AMERICAN CAR CORPORATION li 
327 S. LaSalle St., Chicago, Ill. : 


’ Domestic and Export 





Terminals: Chicago, 
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with non-superheated steam in the pres- 
ence of alkali hydroxide or alkaline 
earth hydroxide. The products may be 
subsequently treated at an _ elevated 
temperature with hydrogen, or gases 
containing free hydrogen, in the pres- 
ence of a finely divided metal, preceded 
or not by treatment with fuller’s earth 
or other absorbent. Nickel, copper, 
iron, cobalt, platinum or alloys of these 
metals, with or without promoters or 
activators are indicated as_ suitable 
metals. 

Hydrogenation may or may not take 
place. The treatment with hydrogen 
may be carried out at atmospheric, re- 
duced or increased pressure. 

In an example 100 pounds of tar ob- 
tained by the low temperature carboni- 
zation of coal, lignite, or other car- 
bonaceous matter is mixed with one 
pound of sodium hydroxide or slaked 
lime and distilled with steam. The dis- 
tillate is passed into a tower maintain- 
ed at a temperature of 100 to 110 de- 
grees C and packed with pumice stone 
coated with reduced nickel carbonate 
or nickel aluminate silicate, hydrogen 
being passed in parallel or in counter- 
current. Or the steam-distilled oil is 
agitated at a temperature of 100 to 110 
degrees C in the presence of finely di- 
vided metal while hydrogen is passed 
through. It has also been proposed to 
distill the hydrocarbon in the presence 
of alkali hydroxide, or alkalin earth 
hydroxide with the aid of steam, and to 
distill it as well with ordinary steam in 
the presence of alkali and in particular 
a solution of commercial soda. British 
Patent No. 249,309. 

Chemistry of Sweetening of Benzine 
Distillates—“Sweetened” benzine is at- 
tained according to the equations: 

RHS + NaOH = R.S.Na + H.O. 
and 2RSNa + S = R.S: + NaS. The 
mercaptans are thus converted into the 
corresponding disulphides. The reac- 
tion: NaS 2H:0 + Na:PbO. = 
PbS + 4NaQOH also takes place. A 
similar reaction takes place between 
mercuric oxide and mercaptans: 2RHS 
HgO = Hg (RS). + H:0; (RS): 
Hg + S=HgS + R:S:. 

The reaction between a mercaptan 
and sodium hydroxide in the presence 
of sulphur was verified by dissolving 
normal butyl mercaptan in a solution of 
sodium hydroxide and shaking with sul- 
phur. An oil separated which boiled at 
a temperature of 220 degrees C., corre- 
sponding with normal butyl disulphide. 
Lead sulphide and lead mercaptides 
may be separated with the aid of gla- 
cial acetic acid with increasing per- 
centage content of the higher mercap- 
tans, the quantity of mercaptide in the 
precipitate decreases. With normal 
butyl mercaptan, the precipitate con- 
tained 46.3 per cent of lead sulphide. 
With octyl mercaptan it was 84 per 
cent and with cetyl mercaptan the lead 
sulphide content was 100 per cent. 
Cracked distillates from crude oil gave 
a precipitate containing 17 per cent 
mercaptide. Pressure distillates from 
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Mexican crudes gave a _ precipitate 
which contained 15.4 per cent. By 


heating to a temperature of 110 degrees 
C and then keeping a long time or 
freezing, lead mercaptides were sepa- 
rated from the cracked distillates or 
from the pure compounds dissolved in 
petroleum ether. It thus found 
that the solutions of lead mercaptides 
in oil have different Mer- 
captides of the higher molecular weight 
were found to be most soluble in oil. 
Petroleum Zeitschrift, 1926, pages 218- 
19. 


was 


stabilities. 


* * * 


Refining of Cracked Distillates—The 
use of sulphuric acid, alkali, lead oxide 
and water is sufficient in the refining 
of cracked distillates. The use of sul- 
phur may usually be omitted and is 
necessary in special cases only. The al- 
kali has the effect of removing the hy- 
drogen sulphide, and the lower mem- 
bers of the mercaptan series if they 
are present. Solutions of plumbite have 
the same effect and when this purify- 
ing agent is employed, lead mercap- 
tides are formed. 
captides remain in solution while others 


Some of these mer- 


are precipitated. 

During the distillation process fur- 
ther precipitation takes place in ac- 
cordance with the reaction: Pb (RS): 
= R.S =PbS. Inasmuch as the alkyl 
sulphide does not react with “doctor” 
solution, the benzine is “sweet.” A 
previous treatment with plumbite solu- 
tion gives lead sulphide and lead mer- 
captides which react with sulphuric 
acid in the following manner: 

(RS):Pb + H:SO, = 2RSH + 
PbSO,.; 2RSH + H:SO, = 2H:O + SO: 
+ RS: 

Or when the two reactions are com- 
bined we have the following equation: 

(RS)2Pb + 2H:SO, = R:S: + 2H:O 
+S0.+PbSO,. 

For further details see 
Zeitschrift, 1926, page 219. 


Petroleum 


Simms Ready 


Dallas, Texas.—The Simms Oil Com- 


pany will start construction work in 
July on a skimming and cracking plant 
to be located in the Smackover field. 
Arkansas. Two Cross cracking units 
have been ordered for the plant, with a 
combined cracking capacity of 2000 bar- 
rels daily, while one unit of pipe stille 
of 3000 barrels daily capacity will be 
installed. The location of the plant af 
fords excellent shipping facilities, while 
only a short pipe line haul will be re 
quired on all the crude put through the 
plant, which is scheduled for comple 
tion by January 1, 1927. E. J. Mary 
will have charge of operations, while 
Frank Gardner is the construction engi- 
neer. 
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Edward Forged Steel Valves 








— while designed for severe service (pressures up to 500 
Ibs. and intermittent temperatures to 1100° F.)—rugged- 
ly built—and of high grade construction—yet they are 
so low in price (because of quantity manufacture) that 
they can economically be used on any line. 


—therefore why not standardize on Edward Forged 
Steel Valves—write for catalog and prices. 
The Edward Valve & Manufacturing Co. 
Main Office and Works, East Chicago, Ind. 


Maintenance Engineering Corp., 1802 Conti Street, Houston, Texas 
Power Plant Equipment Co., 123 W. First Street, Tulsa, Oklahoma 






Globe Valve 
Plug Type 
No. 682 






Strong 
Stem of 
rolled 







Heating 
Handwheel of 
Malleable 













Note the 
straightway 
flow, providing 
advantages of both 
the gate and 
globe valves 


















Removable 
seat, hexagonal 
hole for removing. 
Special wrench 
is not neces- 
sary 















End 
Hexes heavy 
and deep—will 
not distort 








Plug type 
stem and integral 
disc—drills its way 
to metal seat. Disc 
has ample stock 
for remachining 
if necessary 

















—prompt shipment from stock 





406 S. Main St. 


62 Oil and Refining Companies now using the 


Mettler Entrained Combustion 
Gas Burners 


For All Purposes, Kinds of Gas, Pressures 


Write for Latest Condensed Catalog 


Lee B. Mettler Co. 


Los Angeles, Cal. 
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tion, using the Newton Process stills 
and absorbers, and 80 h.p. Clark en- 
gines. Marshall R. Young is general 
superintendent and G. P. Crutchfield 
has charge of the construction work. 


Roeser - Pendleton, Inc., 
Start Gasoline Plant 


Fort Worth, Texas.—Roeser-Pendle- 
ton, Inc., with headquarters at Fort 
Worth, will re-enter the natural gaso- 
line manufacturing business by the con- 
struction of an absorption plant in the 
Cook Ranch shallow high gravity field 
in Shackelford County, Texas. This 
concern disposed of two. large plants in 
Stephens County to the Phillips Petro- 
leum Company several years ago. 


Bristol Instrument Caita- 
log Out 


Bristol tachometers for recording and 
indicating are fully illustrated and de- 
scribed in a catalog published a short 
time ago by the Bristol Company, 

The Cook Ranch plant will be equip- Waterbury, Conn. This is a 25 page 
ped to handle about 3,000,000 cubic feet catalog and gives complete information 
of gas daily, with a gasoline yield of on all Bristol products. Copies may 
about four gallons per 1000 cubic feet. be had by writing the company and ask- 
The plant will be a five unit installa- ing for catalog No. 1700. 








A 40-foot Wig- 
gins Roof on an 
all-welded run- 
down tank at a 
refinery. 














Minimize Evaporation 
on working tanks and standing storage 


yt we Wiggins Roof with its gastight seal reduces ALL evaporation 
; losses. It completely blankets the oil surface, exposing, only at 
intervals, a very small area beneath a narrow slot, which, -because of its 
depth, is blanketed by heavy vapor. 

Wiggins Roofs eliminate evaporation from working tanks and standing 
storage and are specially effective on all-welded rundown tanks where 
a close contact between the roof shoe and tank side is maintained at all 
times. 

They ride directly on the oil at all tank levels, sealing the roof against 
the tank with a fire-safe seal. 


The Wiggins Roof has practically no vapor space—there are practically 
no losses through thermal breathing. The gastight seal eliminates 
splashover by separating the oil entrained in air accidentally pumped 
into the tank. 

We will be glad to quote you on all-welded, welded and riveted, or all- 
riveted tanks equipped with Wiggins Roofs—or on Wiggins Roofs for 
your present tanks. 


CHICAGO BRIDGE & IRON WORKS 


Chicago, 2463 Old Colony Bldg. Dallas, 1655 Praetorian Bld 
New York, 3102 Hudson Terminal Bldg. Atlanta, 1046 Healey Bldg. ” 
Cleveland, 2234 Union Trust Bldg. San Francisco, Rialto Bldg. 


-WIGGINS ROOF 


Me RNGM7-Gray 
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Portables For Panhandle 


Dallas, Texas.—Two portable crude 
refineries, having a combined daily ca 
pacity of 5000 barrels, will be moved 
to the Hutchinson County field in the 
Texas Panhandle, according to T. W 
Sowell, president of the Portable Re 
fining Company, with headquarters ir 
the Magnolia Building here. The plants 
are to be set up on a switch track of° 
the oil field spur line now being built 
by the Railroad from thr 
town of Panhandle to Isom, located ir 
the heart of the field. One plant is 
awaiting shipment from the East Chi 
cago factory of the Graver Corporation. 
while a smaller one is at Wortham, 
where it operated for a few months dur- 
ing the flush period of the Wortham 
fieid. 


Santa Fe 
















Painting Tank Cars Inside 
(Continued from page 30) 


half is required with a paint brush in ap- 
plying a coat of paint to the inside of a 
car, whereas thirty minutes only are 
necessary with a paint gun operating with 
compressed air. Four hours are allowed 
for the first coat to dry with the outlet 
caps and dome covers left off for the free 
circulation of air which aids in drying. 
In applying the second coat which is ap- 
plied straight a little more time is re- 
quired and eight hours are allowed for 
drying before loading the car. 


Lead poisoning among tank car painters 
is very rare but there have been instances 
where the painter has become ill from 
staying too long in the shell of a car 
while painting. The body will absorb a 
slight amount of any substance through the 
pores of the skin and this is very likely 
inside of a car. Where the men are work- 
ing in relief there is practically no likeli- 
hood of the men suffering any ill effect. 
After the painting and drying has been 
completed with other necessary repairs 
the car is ready for loading and is then 
placed in position for loading at the load- 
ing rack. The loading of gasoline and 
blending of the various products is an- 
other interesting process. 


The loader is given the product to be 
loaded and the proper outage is figured 
from a chart. It is known that heat ex- 
pands and cold contracts with liquids as 
with other substances and this must be 
taken into consideration for the protec- 
tion of those concerned. At 60 degrees F. 
the product is loaded shell full and if the 
product is below 60 degrees F: the outage 
is figured according to contraction and if 
above 60 degrees F. the expansion is al- 
lowed. 


After the car has been loaded and a 
sample of the contents taken for the lab- 
oratory tests the car is tagged with an in- 
flammable placard and sealed. Before the 
car is allowed to leave the refinery’s yard 
the tests have been made on the loaded 
product and if the contents are up to 
specifications the car is billed out to its 
destination. 
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Skelly in Panhandle 
Amarillo, Texas.--The Skelly Oil Com- 
pany is in the midst of a big expansion 
program on natural gasoline plant op- 
erations, and is building a standard type 


of absorption plant, with five portable 
charcoal plants to be operated in con- 
junction with the main plant. These 


plants are all located in the Hutchinson 
County section of the Texas Panhandle 
district, and represent an expenditure of 
approximately $1,250,000. Emby Kaye is 
supervising the construction work on these 
plants. 

The main plant is located in section 4, 
D. & S. E. Ry. survey, block B-4, and 
will handle 12,000,000 cubic feet of gas 
daily when all the units are installed. 
The charcoal plants are to handle about 
6,000,000 cubic feet of gas daily each; and 
the manutactured product will be piped 
to the main plant for stabilization. Two 
plants will be located in section 5, M. & 
C. survey, block “Y,” and one each in 
sections 6, 11 and 20, M. & C. block “Y.” 
The materials for these plants are trans- 
ported by trucks from the nearest railroad 


point at Panhandle to the locations, a 


distance of about 30 miles. Since the Santa 























Fe Railroad is building a spur line from 
Panhandle to the heart of the Hutchinson 
County field, Skelly has arranged to 
store the gasoline production in 10x40 
size Graver special pressure tanks until 
direct rail deliveries can be made to 
market. About 40 of these tanks have 
been ordered to date by Skelly. 

Skelly has made application with the 
Railroad Commission for a_ permit to 
make carbon black from the residue gas 
from its Hutchinson County plants, and 
if the permit is authorized the Godfrey 
L. Cabot, Inc., Boston, Mass., will erect 
a 25,000,000 cubic foot capacity plant. 


Charcoal Plant For Texas 
Company 
Tulsa, Okla—A_ second portable 
charcoal plant for the Texas Company 
in the Davenport field is now being 
installed. The Gasoline Recovery Cor- 
poration is furnishing the plant. 


Offices of the Filtrol Company, of Los 
Angeles, California, have been moved 
from 215 A. G. Bartlett Building to 506 
A. G. Bartlett Building. 
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N. P. A. to Meet Sept. 
15-17 in Atlantic City 


Washington, D. C.—The fall semi- 
annual meeting of the National Petro- 
leum Association will be held Septem- 
ber 15, 16 and 17, at the Traymore 
Hotel, Atlantic City. Last September 
this organization held its meeting in 
Atlantic City. 

The program is to be 
during the next few weeks. This will 
include both economic and _ technical 
subjects, as well as some concerning the 
welfare of the organization. 


worked out 


Ismar Ginsberg, consulting chemical 
engineer announced on May 1 the re- 
moval of his offices to 1430 Aeolian 
Bldg., 33 West 42 Street, New York 
City. 

Henry Eggelhof of Dallas, Texas, has 
recently been appointed exclusive rep- 
resentative for the eastern section of 


Texas by the Uehling Instrument Com- 
pany of Paterson, New Jersey. 
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Pressure Recorders 


30” Vac. to 30 Lbs. Pressure 


‘TAG’ 


Accurate Temperature Records 


THE REFINERY SUPPLY COMPANY 


Largest Scientific Material House in the Southwest 
Dallas, Texas 
917 Santa Fe Building 


Delivery from Stock 


Accurate — Dependable 


Low Range 


0 to 20 oz. 
0 to 35 oz. 
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Texas Clay Products Co., 
Malakoff, Texas 





Acme Brick Co., 
Ft. Worth, Texas 























Athens Brick & Tile Co., 
Athens, Texas 


Elgin Butler Brick & Tile Co., rr 1¢ 
Austin, Texas 
High Grade Brick With Economy 


QUALITY —°‘o high as to meet 85 per 
cent of fire brick users’ needs, including 
cracking, pipe and shell stills as well as 
other needs of refiners. 


LOWER NET COST—a product of the 

Southwest; Southwestern Refiners elimi- 

nate long-haul transportation. You get 

a high quality fire brick at a lower net 

Tell Us cost than that of inferior brick coming 
from more distant points. 


























Your 
Needs—We’ll Give You the Figures. 


Write Any Office Below 
TEXAS FIRE BRICK MFGRS. ASS’'N 


Promoting Texas Fire Brick Economies 















Texas Clay Products Co., Acme Brick Company, 
Malakoff, Texas Ft. Worth, Texas 

Athens Brick & Tile Co., Elgin Butler Brick & Tile Co., 
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A Modern Publishing Establishment 


Our equipment is especially adapted 
to the publishing of books on petro- 
leum, oil field supply catalogues, oil 
company house organs, booklets, etc. 


Give us an opportunity to figure on 
your next printing job. 


The Gulf Publishing Company 


Dallas Avenue at Chenevert Street 
HOUSTON, TEXAS 
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Recent Refinery 
Patents 








Washington, D. C.—The following 
patents of interest to refiners have been 
granted by the United States Patent 
Office: 

No. 1,582,893, granted May 4 to Otto 
Behimer, Port Arthur, Texas, assignor 
to The Texas Company, New York, for 
an apparatus for treating hydrocarbon 
oil, consisting of a vessel provided with 
internal heating means and a hinges 
jacket formed of heat insulating ma- 
terial, 

No. 1,582 899, granted May 4 to Perry 
Cassidy, Riverside, Conn., assignor to 
the Babcock & Wilcox Company, Ba- 
yonne, N. J., for an apparatus for 
treating oils comprising a container for 
the oil, heads spaced apart and divid- 
ing the container into compartments, 
tubes extending through the space be- 
tween the heads and connecting the 
compartments at either end thereof, 
nozzles placed near the ends of some of 
said tubes so as to induce a flow of oil 
through the tubes when steam or a gas 
is injected through the nozzles, and 
means for supplying steam or gas to 
said nozzles. 

No. 1,582,923, granted May 4 to Harry 
F. Glair and Oscar E. Bransky, Whit- 
ing, Ind., assignors to Standard Oil 
Company, Whiting, Ind., for a method 
of separating wax from lighter wax- 
bearing, substantially uncracked oil dis- 
tillates which consists in admixing 
therewith a hydrocarbon oil of lower 
viscosity and heavier than burning oil, 
chilling and filter-pressing the mixture. 

No. 1,582,929, granted May 4 to Rob 
ert E. Humphreys, Whiting, Ind., as- 
signor to Standard Oil Company, 
Whiting, Ind., for a still, including a 
heating chamber having a furnace con- 
nected thereto, an upper and lower 
drum located outside said heating 
chamber and furnace, tubes connecting 
the drum and passing through the 
heating chamber, storage drums above and 
outside said heating chamber, and con- 
nections between said storage drums 
and said upper and lower drum, located 
outside said chamber. 

No. 1,583,340, granted May 4 to Rob- 
ert Henry Crozier, London, England, 
for apparatus for the fractionation of 
hydrocarbon oils and like liquids includ- 
ing columns through which the vapors 
to be treated may pass serially up- 
wards, pipes containing heating medium 
and traversing said columns, columns 
alternating with said first-mentioned 
columns through which the vapors may 
pass serially downwards, pipes contain- 
ing cooling medium and traversing said 
second-mentioned columns, a connec- 
tion between each column of the first 
series and a column of the second 
series, means connecting the pipes con- 
taining cooling medium serially and 
means connecting the pipes containing 






















Si aM 


emi 








JULY, 1926 


heating medium serially and condensate 
collecting boxes disposed beneath and 
open to the lower ends of at least some 
of said columns. 

No. 1,583,600, granted May 4 to John 
White McBurney, Youngstown, Ohio, 
for a device for testing oil, comprising 
thermo-couples so placed that they will 
be affected by the difference in tem- 
perature within a body of oil and at a 
point just above the surface of the oil, 
and temperature indicating means. 

No. 1,583,692, granted May 4 to Alex- 
ander Ivanovitch Kousnetzoff, London, 
England, for a vaporizer comprising a 
hollow walled chamber, gas inlet and 
outlet ports in the chamber, a hollow 
conical spreader within the chamber 
with its apex directed toward and con- 
centric with the inlet, the chamber be- 
ing formed to leave an annular space 
between inner wall and the outer wall 
of the spreader and means for heating the 
inner wall of the chamber and the outer 
wall of the spreader, partitions dividing 
the annular space into a pulrality of sepa- 
rate divergent channels, and means at 
the exit ends of the channel to impart 
a whirling motion to the material flow- 
ing through the channels, 

No. 1,583,746, granted May 4 to Dan- 
iel Pyzel, Piedmont, Cal., assignor to 
Simplex Refining Company, San Fran- 
cisco, for an oil refining system con- 
sisting of a still; a tight shell; means 
for delivering the cold oil to be refined 
to the top of said shell; means inside 
said shell for finely dividing and spread- 
ing the oil as it passes through said 
shell; means for passing the vapors 
from said still upward through said 
shell in intimate contact with the oil 
passing downwardly through said shell 
so that it may condense and absorb a 
portion of said oil and its associated 
condensates from said shell and deliver- 
ing it to said cooler; means for deliver- 
ing said cooled oil and condensates into 
the top of said shell; and means for de- 
livering oil and its associated conden- 
sates from the bottom of said shell to 
said still. 

No. 1,583,973, granted May 11 to 
Ralph C. Holmes, New York, and 
Frederick T. Manley, Houston, Texas, 
assignors to The Texas Company, New 
York, for an apparatus for cracking oils 
including a plurality of vertically dis- 
posed retorts, overflow pipes connect- 
ing said retorts in series, pipe connec- 
tions between the vapor spaces of said 
retorts, means for heating said retorts 
below said overflow pipes adapted to 
impart most heat to the first retort of 
the series, means for supplying oil un- 
der pressure to the first retort of the 
series and causing it to pass progres- 
sively through the other retorts, means 
for drawing off the vapors as they are 
evolved from the retorts, means for 
separating out the unconverted portions 
of said vapors and returning them to 
the bottom of first retort for treatment, 
and means for condensing the remain- 
ing vapors under pressure. 

No. 1,584,048, granted May 11 to Alex- 
ander Thomas Stuart and Guy Noverre 
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To Prevent a Vacuum 


The Fulton Duplex 
Sensitive Vacuum (or 
Back Pressure) Regula- 
tor is designed for use 
on a system discharging 
gases to a line under 
light vacuum, where it is 
desired to maintain at- 
mospheric pressure. 

This Regulator acts as 
a safeguard when used 
on the vapor lines con- 
nected to storage tanks 
and prevents the pulling 
of a vacuum when ad- 
justed as a vacuum reg- 
ulator. 

The same regulator may be adjusted to act as a Duplex 
Back Pressure Regulator and will control a slight pressure 
above atmosphere with the same accuracy as when used to 
control a light vacuum. 





Send for catalogue. 


CHAPLIN-FULTON MFG. COMPANY 


28-36 Penn Ave., Pittsburgh, Pa. 






































Indicating Controlling 


Complete Stock Quick Shigments 


COS 


TEMPERATURE INSTRUMENTS 





Complete Line of TYCOS Instruments for Oil Refineries, 
Natural Gasoline Plants, Power Plants and Ice Plants. 


Write for Catalogs 


Maintenance Engineering Corporation 


INSTRUMENT DEPARTMENT 
1802 Conti St. Houston, Texas 
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FOR CLEANING INSIDE 


Tanks— Vats—Tank Cars 
With Safety Use the 


Pulmosan Airline 


Mask 


Complete protection for the operator, us- 
ing fresh air at all times. 


Arms, Legs and Body always free to work 
with. 


Furnished in neat durable carrying case. 


Larger outfit can be supplied with light 
blower and durable case for extra heavy 
work. 





Prices and Literature 
on Application 


Pulmosan Safety Equipment Co. 
MANUFACTURERS 


47 Willoughby Street Brooklyn, N. Y. 





Remember! 
METALLO 


Saves Steam 


ee steam is saving money. Metallo 
Gaskets make leak-tight joints. 


For each Metallo Gasket is a series of joints 


of 14-0oz. deeply corrugated copper and finest 
grade closely woven asbestos cord alternately. 


Metallo “Refinery Type” Style No. 1000 
Metal gaskets are made with a double jacket 
of this special metal, scientifically annealed, 
and a filler of the highest quality of asbestos. 
The result is a gasket particularly adapted 
for use on joints on cracking stills where the 
pressure is up to 900 pounds and the tempera- 
ture to 1200 degrees F. 


Write for new catalog 


Metallo Gasket Company 


New Brunswick, N. J. 
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Middleton, Toronto, Ontario, Can., as- 
signors, by mesne assignments to Far- 
ley G. Clark, for an apparatus for heat- 
ing treatment of hydrocarbons compris- 
ing a cracking retort of heavy walled 
metal pipe encased in heat insulation 
and having sufficiently low electrical 
conductivity to act as a resistor, means 
for passing current through said pipe 
to heat the retort to a relatively high 
temperature, said retort being provided 
with a feed intake and a vapor offtake, 
adjustable means for feeding to said 
intake a mixture of a hydrocarbon and 
a gas, condenser means connected to 
said offtake, and a return trap device 
connecting said condenser means with 
said intake. 

No, 1,584,504, granted May 11 to Har- 
old B. Bernard, Tulsa, Okla., assignor 
to Sinclair Oil & Gas Company, Tulsa, 
for an apparatus for separating absorb- 
ed constituents from liquid absorbents 
comprising an exhausting tower, means 
for promoting gas and liquid contact 
and heat exchange in the _ tower ar- 
ranged above the bottom thereof, a 
partition arranged in the lower part of 
the tower, dividing it into a heated sup- 
ply compartment and a discharge com- 
partment opening upwardly into the 
tower, means for introducing charged 
liquiding absorbent into the supply 
compartment and discharging the with- 
drawn liquid into the tower over the 
upper part of the contact promoting 
means, means for conducting liquid 
from the lower part of the contact pro- 
moting means to the discharge com- 
partment, and connections for with- 
drawing vapors and gases from the upper 
end of the tower and for withdrawing 
liquid from the discharge compartment. 

No. 1,584,588, granted May 11 to Ed- 
ward Goodrich Acheson, New York, 
for a process of treating mineral lubri- 
cating oils to enhance their lubricating 
value, comprising agitating the oil with 
a selective solvent for the components 
of lower lubricating value, settling the 
mixture and separating the treated oil, 
and recovering the solvent from the so- 
lution for re-use in the process. 

No. 1,584,730, granted May 18 to Wil- 
liam Edgar Chenot, Belleville, Ill, for 
an improved method of distilling hydro- 
carbon oils, which comprises initially 
distilling the original oil, dephlegmat- 
ing the vapors, re-distilling the con- 
densate obtained by this dephlegmation 
by heat interchange with the original 
oi! undergoing distillation but without 
direct contact therewith, and collecting 
in a common receiver the uncondensed 
vapors from the dephlegmation and 
the vapors of the re-distilled condensate 
obtained from the redistillation without 
contacting them with the oil being dis- 
tilled, the same condensate, or the va- 
pors undergoing dephlegmation. 

No. 1,585,224, granted May 18 to Clive 
Morris Alexander, New York, for a 
process of non-destructive distillation, 
comprising passing the oil in one direc- 
tion through a zone where it is heated, 
injecting steam into the oil at a plural- 
ity of points along its passage through 
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said zone and causing same to flow 
therethrough concurrently with the oil, 
maintaining the liquid and vapor phases 
present in intimate contact up to the 
point of separation, so as to raise the 
mean vapor tension, and separating the 
lighter and heavier fractions by frac- 
tional condensation. 

No. 1,585,233, granted May 18 to John 
W. Coast, Jr., Tulsa, Okla., assignor by 
mesne assignments to Doherty Re- 
search Company, New York, for a 
method of treating hydrocarbon oils 
which consists in subjecting a body of 
oil to the simultaneous action of heat 
and pressure distilling off the 
lighter fractions and simultaneously 
cracking the intermediate boiling point 
products, withdrawing a portion of the 
oil body under pressure, releasing the 
pressure on the said portion to with- 
draw the intermediate boiling point 
products therefrom and passing the said 
products into contact with the supply 
of oil delivered to the oil body under 
treatment in order to heat the said sup- 
ply of oil and to distill the lighter hy- 
drocarbons therefrom. 

No. 1,585,263, granted May 18 to 
George L. Prichard and Herbert Hen- 
derson, Port Arthur, Texas, assignors 
to Gulf Refining Company, Pittsburgh, 
for a process of crystallizing oils with 
aluminum chlorid, which comprises 
transmitting a mixture of such an oil 
with aluminum chlorid once through a 
heating zone, at a temperature sufficient 
to cause chemical reaction to occur and 
allowing the mixture to freely expand 
in a releasing chamber with extrication 
volatile oils formed by 


and 


of vapors of 
such reaction. 

No. 1,585,355, granted May 18 to 
Joseph H. Adams, Brooklyn, N. Y., as- 
signor to The Texas Company, New 
York, for a continuous method of con- 
verting high boiling hydrocarbon oil 
into lower boiling products that com- 
prises continuously heating a moving 
stream of oil under superatmospheric 
pressure to a point of incipient vapo- 
rization while maintaining it in liquid 
form, delivering the heated oil to and 
forcing it under superatmospheric pres- 
sure through an extended cracking coil 
of restricted cross section maintained at 
a cracking temperature wherein the oil 
breaks into vaporous form and is par- 
tially cracked, expanding the partially 
cracked oil into an enlarged cracking 
chamber maintained at substantially the 
same superatmospheric pressure and 
cracking temperature as in said coil 
and in which further cracking of the oil 
is effected, and removing the cracked 
and uncracked oil from the chamber 
while condensing the cracked vapors 
under superatmospheric pressure. 

No. 1,585,381, granted May 18 to 
Charles J. Greenstreet, Chicago, as- 
signor to Gasoline Corporation, Chi- 
cago, for an apparatus for treating 
heavy hydrocarbon oils which com- 
prises a heating coil, means for heating 
said coil, an intake pipe leading to said 
coil and having two intake branches, 
one of said branches being adapted to 
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hand painter. 





Paint More 
—Spend Less 


Mechanical Painting is four to eight times faster than hand 
painting and reduces painting costs on bulk stations, tank farms, 
\ A painter using Matthews Mechanical Painting 
Equipment can paint 3000 to 10,000 square feet per day in com- 
parison to a 1000 to 1200 square feet average per day by a 


Paint is applied smoothly, evenly—and rapidly. There is no 
streaking, dripping, or dropping of paint. 
fusion--very little if any delay, because the painter using me- 
chanical painting equipment can paint any structure in at least 
one-third the time it now takes to hand paint it. This reduces 
final costs of painting from 40 to 70%. That’s worth investigat- 
ing, isn’t it? Write for your copy of the booklet 


There is less con- 


“Mechanical Painting for Industrial 
Maintenance”’ 


W. N. Matthews Corporation 
3734 Forest Park Blvd., St. Louis, U. §. A. 


MATTHEWS MECHANICAL 
PAINTING EQUIPMENT 








PETROLEUM 
ENGINEERING 


—By— 


ROBERT WILLIAM PHELPS and 


FRANCIS WILBUR LAKE, 


Petroleum Engineers 








There has been a long felt want for a 
petroleum engineering handbook. This 
book is essentially in two parts, i. e., text 
and tables, The text deals with the the- 
ories of geology and petroleum geology 
in their application to the exploration, 
development and production of petro- 
leum. Operating technology, appraisal 
and economics are also covered. 


Half of the book is devoted to schedules for reports; tables covering 
chemical elements, petroleum compounds, geology, rocks, rock minerals, 
properties of petroleum, porosity, saturation, extraction percents, pipes and 
casing, tanks (capacities), conversion factors, and mathematical data such 
as algebra, trigonometry, and six place logs. 
ment charts for rapid computations of oil field problems. 


561 pages, fabrikoid, postpaid $5.00 


Twenty-seven useful align- 
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For Determining Gasoline 
Content—Specific Gravity— 
Volume of Natural Gas 
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Burrell Technical Supply Co. 


1704-1708 Fifth Ave. 
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Oil Testing Instruments 
Pyrex Laboratory 
Glassware 
Sample Oil Bottles 
Centrifuges 
Leeds & Northrup 


Pyrometers 


Curtin Mill Supply Co. 


HOUSTON, TEXAS 











be connected to a source of steam pres- 
sure and having therein a shut-off valve, 
a regulating valve for controlling the ad- 
mission of steam, and a valve controlled 
vent to the atmosphere located between 
said shut-off valve and said regulating 
valve and the other of said intake 
branches being connected to a supply 
of oil and having a shut-off valve there- 
in. 

No. 1,585,456, granted May 18 to Wil- 
liam Allinson, Des Moines, Iowa, for a 
process for renovating gasoline, com- 
prising the forcing of the gasoline un- 
der pressure into the lower part of a 
body of settling chemical, heavier than 
the fluid to be renovated and through 
a restricted exit from the chemical 
container. 

No. 1,585,473, granted May 18 to Lazar 
Wdeleanu, Berlin-Charlottenburg, Ger- 
many, for a motor fuel comprising an 
extract obtained from the distillate of 
mineral oil boiling between 120 de- 
grees C. and 300 degrees C. by treating 
said distillate with liquefied sulphur 
dioxide, the resultant product being 
substantially free from sulphur dioxide 
and such hydrocarbons as do not boil 
between the temperatures of 130 de- 
grees C. and 220 degrees C. 

No. 1,585,496, granted May 18 to 


Ralph C. Holmes, New York; Fred- 
erick T. Manley, Houston, and Otto 


3ehimer, Port Arthur, Texas, assignors 
to The Texas Company, New York, for 
a process of converting hydrocarbon 
oil which comprises forcing said oil 
through a coil and drum while apply- 
ing heat to said coil and drum and al- 
lowing the vapors generated to develop 
pressure until decomposition of the hy- 
drocarbon begins, then reducing the 
heat applied to the drum while securing 
it against substantial loss of heat 
through radiation and vaporization, and 
continuously supplying to the oil in the 
drum the necessary heat for decomposi- 
tion by means of the stream of oil en- 
tering from the coil, the stream enter- 
ing the coil being continuously com- 
mingling with a hot condensate sepa- 
rated out from the generating vapors. 
No, 1,585,573, granted May 18 to Don- 
ald L. Thomas, New York, for an elec- 
tro-chemical process of treating pre- 
cracked unsaturated hydrocarbon com- 
pounds resulting from heat cracking of 
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oils, in order to polymerize the same, 
which consists in subjecting such com- 
pounds to the silent discharge of a 
high tension electric current, while un- 
der the simultaneous influence of high 
temperature and pressure in order to 
produce by combination of their mole- 
cules a final stable product of different 
gravity and boiling point from the com- 
pound originally treated. 


No. 1,585,687, granted May 25 to 
Auguste J. Paris, Jr., Bradford, Pa., for 
a process of altering the boiling points 
ef hydrocarbon oils which consists in 
heating the oil to a temperature below 
its boiling point, mixing the oil without 
the separation of vapors therefrom with 
a gas, introducing the said mixture into 
a compressor, compressing said mixture 
for the purpose of heating the mixture, 
and subsequently cooling the resultant 
products and separating the liquids 
from the gas. 


No. 1,585,922, granted May 18 to AI- 
phonsus Jurrissen, Martinez, Cal., as- 
signor to Simplex Refining Company, 
San Francisco, for a method of treating 
petroleum oils which comprises adding 
sulphuric acid to the oil; adding decol- 
orized clay; and neutralizing with an 
alkali, the oil sulphuric acid, and alkali 
all being substantially free from water. 


No. 1,586,130, granted May 25 to Mi- 
lon J. Trumble, Los Angeles, for a dis- 
tilling apparatus comprising means for 
raising oil to the desired temperature 
of volatilization, a separator into which 
the heated oil is delivered, means for 
regulating the discharge of oil from 
said separator in proportion to its en- 
trance thereinto, means associated with 
the vapor outlet of said separator for 
definitely regulating the pressure with- 
in said separator, and means for con- 
verting the expansive heat energy of 
the vapor products from said separator 
into mechanical energy. 

No. 1,586,132, granted May 25 to Mi- 
lon J. Trumble, Los Angeles, for re- 
fining apparatus consisting, in an evapo- 
rator for treating petroleum oils, of 
a cylinder, two shafts, one projecting 
from one end of said cylinder and the 
other: projecting from the other end of 
said cylinder, said shafts having a com- 
mon axis about which said cylinder ro- 
tates; a tight casing enclosing said cyl- 
inder, a vapor inlet means for delivery 
oil onto said cylinder, a vapor outlet 
means for withdrawing oil vapor from 
said casing; two bearings, one support- 
ing one of said shafts and the other 
supporting the other of said shafts; 
means for electrically insulating said 
bearings from said casing and means 
for impressing an electromotive force 
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between one end of said cylinder and 
the other end of said cylinder. 

No. 1,586,133, granted May 25 to Mi- 
lon J. Trumble, Los Angeles, for an 
apparatus for cracking oils comprising 
a still, means for heating said still, a 
refluxing coil, means for delivering va- 
pors from said still to said refluxing 
coil, means for delivering condensate 
from said refluxing coil to said still, a 
condenser, means for delivering vapor 
from said still to said condenser, walls 
forming a rerun chamber in which said 
refluxing coil is situated, means for de- 
livering condensates from said conden- 
sate to said rerun chamber, means for 
delivering surplus liquid from said re- 
run chamber to said still, and means 
for condensing vapors produced in said 
rerun chamber. 

No. 1,586,357, granted May 25 to La- 
zar Edeleanu, Berlin-Charlottenburg, 
Germany, for a process for converting 
mineral oils into light hydrocarbons 
of lower boiling point which consists 
in depriving said oil of the constituents 
soluble in liquefied sulphur dioxide, pre- 
paring a double compound of said min- 
eral oils by treating with aluminum 
chloride, adding gradually the said 
double compound to the mineral oil 
to be converted, and causing the said 
double compound to react on the min- 
eral oil by heating. 

No. 1,586,376, granted May 25 to John 
Strother Miller, Jr.. Rahway, N. J., as- 
signor to The Barber Asphalt Co., Phil- 
adelphia, for a process for producing 
blown oil asphalts, of any desired con- 
sistency, by chemical condensation sub- 
stantially without distillation, which 
process comprises heating oil and spray- 
ing the heated oil into a chamber and 
also supplying a gaseous oxidizing con- 
densation agent thereto, regulating the 
temperature and the proportions of oil 
and oxygen to prevent ignition or sub- 
stantial vaporization of the oil in said 
chamber. 

No. 1,586,801, granted June 1 to In- 
genuin Hechenbleikner and Thomas C. 
Oliver, Charlotte, N. C., for a continu- 
ous process of separating acid sludge 
obtained from the treatment of petro- 
leum, consisting in subjecting the acid 
sludge to the action of steam under 
pressure greater than atmospheric to 
obtain a chemical separation of the 
sludge into its hydrocarbon and acid 
components, in withdrawing from the 
acid sludge while under treatment the 
said components in a chemically sep- 
arated but mechanically intermixed 
state, and in then effecting a physical 
separation of said components. 

No. 1,586,994, granted June 1 to Frank 
A. Howard, Elizabeth, N. J., assignor 
to Standard Development Co. of Dela- 
ware, for a process of cracking hydro- 
carbons comprising heating mercury in 
a closed system to a temperature above 
700 degrees F., subjecting the hydro- 
carbons to indirect heat of the mercury 
vapor at such temperature, whereby the 
hydrocarbons are cracked by uniformly 
applied heat, taking off vaporous crack- 
ed products, and condensing the same. 
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Ammonia Compressors 
Fittings and Pipe Coils 


Render Years of Reliable Service 


Compressors built in 
several types and a 
great variety of sizes. 
Illustration is of a high 
speed type compressor. 





Complete Data 
on Request 








THE VILTER MFG. CO, —»=cx ormcz 


Established 1867 413 Com’! Bank Bldg. 
1152-1162 Clinton St. Milwaukee, Wis. Houston, Texas 














WHEN BETTER CONSTRUCTION 
IS OFFERED IT WILL BE 


“UNITED DESIGN” 


SEND US INQUIRIES FOR 


Storage Tanks Towers Pipe Line 


Complete Condensors Supplies 


Refineries Stills Flanged Fittings 


Rane Pipe Fittings Cross Cracking 
Loading Racks Special Forgings Plants 


Quotations Promptly Sent 


UNITED IRON WORKS, Inc. 


KANSAS CITY, MO. 
TULSA, OKLA. DALLAS, TEXAS 


FOR SERVICE 











Oil Testing Instruments 
In New Orleans 


The complete Tagliabue line of Scientific Instru- 

ments is carried by us right here in New Orleans. 

The prices are the same as the factories. You save 

the difference in transportation charges and time. 
Send for complete Catalog—Free. 


Woopwarp, Wicut © Company, Ltp. 
The Largest General Supply House South Since 1867 








NEW ORLEANS, LA. | 
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THe REFINER AND NATURAL GASOLINE MANUFACTURER 
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QUALITY CONTROLLED GAR- 
LOCK PACKINGS are manufactured 
in our own factories “from the Crude 
to your Satisfaction” All raw materials 
are tested in our laBoratories and have 
to meet GARLOCK standards before 
acceptance. The building of GAR- 
LOCK products is the work of trained 
craftsmen. Each article is thoroughly 
inspected before shipment. 
GARLOCK Products ave not 
Assembled Packings 


THE GARLOCK PACKING COMPANY 
PALMYRA, New York, U.S. A. 


CANADIAN GENERAL OFFICES AND FACTORY, HAMILTON, ONT. 
SALES OFFICES AND WAREHOUSES IN ALL PRINCIPAL INDUSTRIAL CENTERS 
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The Standard Packing of the World 








JULY, 1926 
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Eliminate still buckling 
Get longer furnace life 
Get uniform temperature 


Get greater fuel economy 


—on old or new stills 
-~with the 








Plibrico Diffusing Furnace 





HE direct impingement of flame a- 
gainst the still bottom is what 
causes over-heating and buckling. 


The oil or gas fired Plibrico Diffusing 
Furnace prevents the flame from reaching 
the still bottom. Flame is confined to the 
tunnel-like doghouse combustion cham- 
bers. Heating is by diffusion. Buckling 
of the still bottom is absolutely over- 
come. Temperature can be accurately 
controlled the entire length of the still. 


Longer furnace life and lower refractory 


maintenance cost are assured with this 
furnace—it’s built of Plibrico, the double 
life furnace lining that hasn’t a single 
joint. And you get greater fuel economy, 
too, as a result of the complete combus- 
tion of the oil in the doghouses. 


The Diffusing Furnace.can be adapted to 
old as well as new still settings, and 
where coal-fired settings are being con- 
verted to oil. The engineering depart- 
ment will gladly make up drawings to 
suit your conditions if you'll send blue- 
prints of your settings. 


Puerco suze Company 


~ 116% Clay Street, Chicago, Ulinois 
Factories: Chicago, and Trenton, N. J. 
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Examine a M©Donald Swing Joint and you'll know immediately 
why the M©Donald Plant is known as “The Home of the Swing 
Joint.” 

Only from M‘Donald can you get the same free motion, dura- 
bility and leak proof construction. M‘°Donald’s Swing Joints 
remain in service 7 and 8 years without re-packing. And they 
are so designed that they can be repacked easily and quickly. 
Made in single and double styles in sizes from 1” to 12”. 


Specify M©Donald’s Swing Joints and you'll know why hey 
are used all over the world. 


“*The Home of the Swing Joint’’ 
A. Y. MCDONALD MFG. CO. 


Dubuque, Iowa 
Minneapolis Des Moines Kansas City 
There’s a M©Donald Distributor Near You 
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